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Let us answer 
the question 


"Can you make it of 
Vulcanized Fibre: 


э 
If you are unacquainted with the N. 

physical properties, the machin- VU 
ing qualities and the cost of F 
vulcanized fibre applicable to 


your products, put it up to us to SHEETS: RODS: TUBES ; SPECIAL SHAPES 
find out. 


Ourexperimental department has 
shown many a busy manufacturer 
how the proper application of the 
right grade of vulcanized fibre 
will overcome serious production 
or sales difficulties. 


Avail yourself of this ser- 
vice now ... blue prints or 
a detailed description of the 
part and its functions will 
put us to work at once. 


Write today! 


NATIONAL VULCANIZED FIBRE CQ., Wilmington, Del., U.S.A. 


Offices in Principal Cities 
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| HEADOUARTERS „for 
| Laminated Insulation! 


ERE is some more of the apparatus which is kept busy test- 
ing the results of different formulas and different methods of 
handling .... as they show up in the physical and electrical 
| | properties of Formica. 


This steady effort at improvement has been going at Formica 
for 15 years. And there has been steady improvement... with 
k once and a while a big noticeable step forward. 


The effort has built the largest plant in its industry; with the 
largest and most specialized organization making just one product. 
E You can expect quality, uniformity and service from Formica. 


Send your blue prints for quotations on your insulating parts. 


THE FORMICA INSULATION COMPANY 
4654 Spring Grove Avenue Cincinnati, Ohio 
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The Tariff on Condenser Tissue 


Bv €. C. Colby 


Chairman, Legislative Committee, R.M.A, 


HIS attempt to increase the tariff on 

condenser tissue, at the request of the 

paper manufacturers, may bring an 

acute shortage in this material and 
seriously affeet the radio industry. 

Only a few new units, at most five, have 
been laid down by American manufacturers 
for the production of this material There 
are only three manufacturers of any size pro- 
ducing condenser tissue in this country. The 
production of these mills is already sub- 
stantially sold for the year. 


With the increased production plans of the 
radio set manufacturers, the sudden interest in 
talking motion pictures, both for the theatre 
and the home; the growth of the electrical 
phonograph field, the adoption of amplifiers 
for announcing systems, calling systems, 
group address systems, centralized radio sys- 
tems, ete, not to mention television. the in- 
creased produetive capacity of the Ameriean 
mills will be but a small portion of the in- 
creased demand. 

Why, therefore, raise the tariff wall against 
what we must have? The product of the 
Ameriean mills is over-sold; the price of for- 
eign tissue is higher today than that made 
in this country, and the profit of the Ameri- 
can producer is a fair one, even a fat one. 

The argument may be advanced that at 
worst it will mean only an increased cost for 
tissue, ‘This, however, loses sight of the 
fact that there is a much inereased demand 
for this material in England and on the 
Continent, ind the importers in this country 
are already being asked to release commit- 
ments in favor of other countries where 
there ix no tariff wall. 


E. M. Bacon, 
Advertising Manager. 


Publication Office—Lyon Block—Albany, N. Y. 


San Francisco Office—318 Kohl Bldg. 


Los Angeles Office—New Orpheum Bldg., 


_ 846 So. Broadway 
Seattle Wash. Office—s07 Leary Bldg. 


Entered as second class matter at the post 
office at Albany, N. Y.. January 9, 1925, under 
the act of March 3, 1879. 
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Sylvania Announces 
THE SILENT SLEEVE CATHODE 


The pioneering courage and exhaustive experimenta- 
tion that always have been part of Sylvania develop- 
ment, again bear fruit. This time in the silent sleeve 
cathode which definitely solves the long baffling prob- 
lem of crackle and hum in the 227 tube. 


The Sylvania 227 now minimizes hum and further 
increases amplification as a result of the Sylvania de- 
signed sleeve which extends over the entire length of 
the heating element. 


The same kind of diligent research and intelligent ap- 
plication of discoveries account for the superior per- 
formance found in all types of Sylvania tubes. 


We will be glad to send you bulletins showing the 
characteristics and advantages of all Sylvania tubes. 


SYLVANIA PRODUCTS COMPANY 


Emporium Pennsylvania 


Iu 


W. R. Jones, Sales Enaincer 
Sylvania Products Co., Emporium, Penn, 
Meuse send ome bulletins showing 
charaeteristies of sour humless 227 
Also bulletins on the following other 
typus 


RADIO TUBES 


Licensed Under RCA Patents 


" 
4 
zt Name 
е E gz 
For further information please use the к 
Posit! " 
coupon—yowre WELCOME! "dia 
7 Address 
Z City and State, 
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DUTY ON CONDENSER TISSUE 


N THE much-discussed revision of thc 
Tariff Act of 1922 now under considera- 
tion in Congress there has been included 
an item in paragraph 1304 which will 
have a decided influence—and that not a good 
one—on the radio industry as a whole. This 
particular point of interest is a proposed 
increase of duty on condenser tissue. 


At the present time the: domestic paper 
mills supply a bit more than two-thirds of the 
total amount of condenser tissue used in this 
country. lf the foreign mills were to refuse 
to enter tissue at the increased cost this would 
create a shortage that doubtless would have 
a far-reaching effect in the radio industry. If 
the foreign mills did deliver, shortage in the 
American product would cause many manu- 
facturers to pay a greatly increased price in 
order to keep in production. 

The consumption of condenser tissue has 
increased enormously in the past few years. 
The construction of new mills or the conver- 
sion of present mills to the production of this 
material would require a number of years, 
considering the highly technical nature of the 
material, the great difficulties encountered in 
the control of the various necessary qualities, 
an organization of specialists, which is almost 
impossible to secure—as well as the difficulty 
in securing the proper raw material, a large 
part of which is imported. Many mills have 
spent years in ап unsuccessful attempt to 
produce this tissue in qualities which would 
be acceptable to the chemists and engineers 
of the various electrical and radio manu- 
facturing companies. 

The increase in duty on condenser tissue 
would mean an increase to the manufacturers 
of condensers who use imported paper, of 
approximately three cents per pound on paper 
.0005 in. in thickness and four cents per pound 
on .0004 in. tissue. 

Now let us look at the subject from another 
angle. Suppose the owners of the foreign 
mills decide that they can get a larger profit 
by shipping their paper to Germany and 


France, where, we have it on good authority, 
there is a similar paper shortage. What 
would be the result? 


lt has been found that approximately three 
million pounds of tissue were imported to the 
United States last year. If this amount of 
paper were withdrawn from our market it 
would mean, in round numbers, that three 
million radio receivers of the modern elec- 
trically-operated type could not be built, as 
there is about one pound of condenser tissue 
in a receiver. This situation then would not 
only be detrimental to the set manufacturer ; 
it would, in turn, affect the manufacturer of 
every component that is included in a 
receiver. Such a condition as this would give 
the radio industry the most serious kind of 
setback. Likewise, the allied industries would 
doubtless feel the shortage, as pointed out by 
Mr. Colby elsewhere in this issue. 

Looking at the situation from an unbiased 
point of view, it seems rather unnecessary for 
any increase in tariff, as far as giving protec- 
tion to the domestic manufacturers of con- 
denser tissue. If it were the case that with 
the existing tariff the foreign paper were 
much cheaper than the domestic and the 
market flooded with it, then there would be 
a different story. But in neither instance is 
this so—there is but one domestic paper that 
brings a higher price and as we have stated 
above, less than a third of the paper used is 
imported. Up to the present time the very 
few mills in this country, which can manu- 
facture a suitable tissue, cannot begin to fill 
the demand. 

It seems as though insufficient thought were 
being devoted to the good of the radio 
industry as a whole in this particular situa- 
tion. It is, of course, impossible for Con- 
gress to know how an increase or decrease in 
the existing tariff will affect each industry, 
but in a case such as this it would seem as if 
further investigation should be made before 
the bill is presented in its final form. 


M. L. MUHLEMAN, Editor. 
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RADIO - AND THE ORACLE 


HE Greeks of old 

turned to the Del- 
phian Oracle for the so- 
lution of their difficul- 
ties and a prophecy of 
future events. Out of 
this "heart of nature" 
came the litanies of na- 
tions; up with the vol- 
cano's tongue of 
flame arose the 
canticles of love 
and woe which 
guided their ac- 
tions. 


A EIE 
Ay 


The . modern 
radio manufac- 
turer needs no 
oracle to tell him 
that he is oper- 
ating in a day of 
new developments. 
Neither has he need of 
oracular advice when he 
goes to buy equipment 
that will meet the exact- 
ing demands of a highly 
competitive market. 

He knows that Scovill 
Condensers апа radio 
parts are manufactured in accordance with the latest and most effi- 
cient scientific developments—he knows that Scovill service insures 
satisfaction. 


Every step in the manufacture of Scovill Con- 
densers is under strict laboratory supervision 


SCOVILL 


MANUFACTURING COMPANY 


WATERBURY, CONNECTICUT 


MEMBER New York Providence Los Angeles Atlanta 
COPPER t- BRASS Chicago Cleveland Cincinnati Detroit 


RESEARCH 
ASSoc,ATION 


Boston Philadelphia San Francisco 
In Europe — The Hague, Holland 
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P AEROVOX 
! ILTER a 


Fixed & Tapped 
Pyrohm Resistors 


| BUILT BETTER 


CONDENSERS AND RESISTORS 


| 


Lavite Resistors 


| No matter what your requirements may be in the 

| fixed condenser and resistor field, you are sure to 

| find an Aerovox unit exactly suited to your needs. 

| In addition to the large number of stock sizes of 

| condensers and resistors, the Aerovox Wireless 

| Corporation is equipped to supply to manufacturers, 

| at short notice, special types and sizes of filter con. ме олло 200 
| 
| 


densers, filter condenser blocks and resistors in all [5 КЕНЕСИ 
{cd end tapped combinations. - 


AEROVOX WIRELESS CORP | 


\ (ЗЕ) 76 Washington Street, Brooklyn, N. Y. Ө) ‹ 
N17, PRODUCTS THAT ENDURE V7 | 


рте туррет A 


| 
ГОХ | 
ERO | 


т 


| 


Interference 
Filters 


Bakelite Case 


Condensers "A" Condensers 
| 


te io m tsi a: 


BE SENT 


——————— 


А COMPLETE 


I FER tt ie 


CATALOG WILL 


——— e —À 


ON REQUEST 


WWW americanracdiohistorv.com 


Radio Engineering, June, 1929 Page ? 


| SAFEGUARDING 


your RADIO INVESTMENT 


HROUGH every phase of radio 
development, Yaxley Approved 
Radio Products have, within their 
own lines, retained an undisputed 
leadership. 


The reason for this is a definite 
adherence to the highest degree of 
specialization — concentration on 
related products for which their 


3 Я ; : Volume 
engineering and production facili- Controls 
ties were best suited. Rheostats 
It is a far cry from the lad in the Phone Tip 
basement workshop to the big Janas 
plant making thousands of radio "LU 
sets a day. But throughout the 

е н Стій 
evolution Yaxley Approved Radio Resistances 
Products have always been the f 


choice of discriminating set build- Assemblies 
ers. They have learned that Yaxley 


Plugs 
has never made anything that it 
Jacks 
could not make well. | 
Jack 
Switches 


YAXLEY MFG. CO. 


9 S. Clinton Street 
Chicago, Ill. 


+ * THE CHOICE IS 


PARTS 
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| Derformanee 
-- Insured 


Radio performance can be no 
better than the performance of 
each component part. 


Your finest engineering efforts 
are defeated unless each pur- 
chased part performs precisely 
as your specifications require. 


The Т:С:А standard of quality 
is your best insurance that these 
important units, at least, will 
function as you would have 
them. 


Look us up at the Radio Show and let’s 
talk it over. Booth No. 64D. Demon- 
Strations at Room 316, Stevens Hotel. 
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Core laminations are all of spe- 
cial soft steel of high magnetic 
capacity, and separated by a sili- 
cate treatment that raises their 
value. Blanks are clean cut and 
free from burrs, Cadmium 
plated shields supplied if de- 
sired. All leads securely 
anchoved, and insulated leads 
thoroughly skinned and tinned 
for rapid handling and perfect 
soldering. 

Complete data and samples 
available. Т-С-А engineers will 
gladly assist in your audio aud 
power supply developments. 
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When you fully understand tne 
policies under which the Transformer Corpor- 
ation operates, you will concede that our claims for 
T-C-A products are reasonable and conservative. 
Specialization, we all know, has its advantages. 

It makes intensive and critical engineering possible. 


It has enabled us to perfect our product to a point wherc a 
large demand has developed. We have built millions of units. 


This volume has encouraged us to build and install special ma- 
chinery, more accurate and more speedy than human hands. 


T-C-A Transformers meet the quality requirements of your 
engineers, as well as the price requirements of your production 
department. 

Transformers and dynamic speakers have much in common 
from a manufacturing standpoint. So the T-C-A Dynamic 
was a natural development for this organization. 

And the same precision through controlled quantity production 
that made T-C-A transformers and power packs standard in 
the country’s finest sets, is securing a quality in T-C-A Dy- 
namics that is receiving quick recognition. They are a real 
contribution to the industry. 


TRANSFORMER CORP. OF AMERICA, 2301-2319 South Keeler Avenue, CHICAGO 
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These 2/4 volt De Forest Audions, the 
latest developments from the De Forest 
Laboratories, meet the latest circuit re- 
quirements. 

Audion 424, a 4 element Screen-Grid 
Heater-type А. С. Amplifier with an am- 
plification factor of 420 is principally 
employed as a radio frequency ampli- 
fier or may be used as a space-charge- 
grid amplifier. 

Audion 427 is a new design of the 
standard — 27 A. C. Heater type tube, 
which reduces hum, buzz and crackle 
to a negligible quantity, and reduces 
heating time to 10 to 15 seconds. 

Audion 445 is a new A. C. Power 
Amplifier, Filament type, which gives 
maximum volume with Dynamic speak- 
ers without blasting or distortion. 


de Forest 


AUDION 424 


Тһе 215 Ром A. €. 
Humless Screen-Gri 4 
Detector-Amplifier. 


AUDION 427 


The 2V5 Volt A. C. 
Humless Heater-Type 
Detector-Amplifier. 


ET AUDION 445 
: The 215 Volt A. С. 
Power Tube. 
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Forest laboratories 


Like all De Forest Audions these three 
tubes are evacuated to 1 micron (less 
than one fifteenth the air pressure con- 
sidered satisfactory by other tube manu- 
facturers). They are bombarded in four 
positions with ample “getter” present 
after sealing to absorb gases and pre- 
serve their remarkable vacuum. 

In addition they combine other De 
Forest features— oxide coated filament, 
which doubles electronic emission, mica 
spaced elements, more rigid tolerances, 
more accurate inspection andlongerlife. 

The more you know about radio tubes 
the more you will appreciate De Forest 
Audions and specify them for use in the 
sets which you design. 


DE FOREST RADIO COMPANY ' 
JERSEY CITY, NEW JERSEY 


“HIGH VACUUM” RADIO TUBES 
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The 


MERSHON 
CONDENSER 


has been adopted by many lead- 
ing radio manufacturers after 
exhaustive tests, analysis and 
research. Upon your request, 
we will be glad to send you a 
report covering the reasons for 
the adoption of the Mershon 
Condenser by several different 
manufacturers. This experience 
record will undoubtedly be of 
assistance to you in studying your 
own condenser requirements. 


Address Dept. MW-9. ) TUS 


The present Mershon Condenser is a 
resnlt of over ten years of intensive 
development. It has many advantages 

h . over other types of condensers, some of 
The Mershon Condenser is Which аге am Toliowse 
manufactured exclusively by 1. Self healing in case of puncture. 


2. Lower cost per microfarad. 


THE AMRAD CORPORATION 3. One-third as large as paper con- 


densers of the same capacity. 


MEDFORD HILLSIDE, MASS. 


J. E. Hahn, President 
Powel Crosley, Jr.. Chairman of the Board 


4. Extremely rugged construction. 


g 


Unaffected by changes in tem- 
perature or by moisture. 


Peak voltage 400 V. D. C. Operating 
voltage 300 V. D. С. Copper can is al- 
ways negative—anodes are always posi- 
tive. Supplied in a variety of sizes that 
enable it to be readily employed what- 
ever the requirement may be. 


The Mershon Condenser will give years 
of etlicient service nnd is easily adapted 
to practically any radio circuit. When 
connected to a “B” eliminator it pre- 
vents ‘motor-boating.” 
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PYROXYLIN |2 
LACQUERS 2 
For Every 


Industrial 
~Purpose~ |ż 
The Acknowledged Standard - | Г 

of Quality since fs EL | 
THE ZAPON COMPANY PO 

STAMFORD , CONN. mM 271 

CHICAGO - CLEVELAND- DETROIT - LOS ANGELES 

NEW HAVEN - NEW YORK - OAKLAND. 


PORTLAND -SAN FRANCISCO  — 
SEATTLE ж 
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See Our Exhibit 
В.М. А. Trade Show 
Booth 134 
Stevens Hotet 
Chicago 
June 3-7 


Crowe МАМЕ PrATE 


Puge 13 


Modern Designs—Distinctive in Character and 
Symbolizing your own product has been the particular 
achievement of Crowe for the Radio Manufacturer 
curing the past number of years. 


Crowe Escutcheons are made of Bronze, Low Brass 
or Brass in various finishes and are produced under 
ideal manufacturing conditions by the latest modern 
methods, insuring sharpness of detail and definition 
of line. 


Where quantity production is possible and no change 
in name is contemplated, coin embossed work is ай- 
vised. The Crowe Art Studios will be 
glad to submit colored drawings with 
period designs carried out according 
to your suggestions. 


For small production or when different 
dealers’ names must appear on the 
escutcheon, we recommend the etched 
style with formed border and window. 


Samples and detailed information on 
request. Your blue print or drawings 
will help us in advising you to the best 
advantage. Our engineering depart- 
ment is at your service. 


ee ló 9 URS ES A Ree ae eet OU 


& MANUFACTURING Co., .. 1749 Grace STREET, CHICAGO 
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PAM Keeps Pace With the Best 


PAMs kept thousands along the shore of Biscayne Bay in constant touch with every 
phase of the International Boat Race pictured above. The voice of the announcer 
was easily heard above the roar of the giant motors used by Gar Wood and Seagrave. 


Wherever speed kings reign—on track, or ice or sea—in this and other lands, 
there you will ind PAMs which tell the crowds every detail of the contest. 


Pictured above are two new PAMs, the 
PAM-5 which uses one 227, one 280 and 
two 112s, and is designed to work out of 
the detector tube of a radio set, a magnetic 
Phonograph pickup, or microphone ampli- 
fier. lts output is such that it will feed any 
number of PAM-25s according to power 
output required for a particular installation. 
The PAM-25 uses two 281s and two 250s. 
When used in conjunction with a PAM-5, it 


has a power output of 14 watts. Multiples of 
this undistorted output can be had by the 
addition of each PAM-25. 


A new 16-page bulletin giving mechanical 
and electrical characteristics, representative 
installations, and many new amplifiers. will 
be sent upon receipt of 10¢ in stamps to 
cover postage. Ask for bulletin No. — when 
writing. 


MANUFACTURERS SINCE 1862 


Main Office REMA Factories 


Canton, Mass. 


Canton and Watertown, Mass, 


MM 
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RADIO SET TESTER | 


The radio industry is familiar with the 
Weston Model 537 Radio Set Tester—for 
A. C. and D. C. receivers. Service men 
hailed it with great acclaim a year ago, 
noting its many advantages over the 
Weston Model 519—for D. C. only. 
And NOW —here ів another great ad- 
vance—the Weston Model 547—incor- 
porating many additional features to 
| meet the service testing requirements of 
I radio's latest developments. And there 
have been many since the last R. M. A. 
Convention. But with this NEW SET 
TESTER radio servicing is still further 


simplified, even taking into account the 
number of new tubes, sets and circuits. 
Space won't permit description here— 
nor would words alone do this new set 
tester justice. You must see it for your- 
self—operate it—try to think up some 
service problem it can't solve. Try as you 
will the Model 547 will give you a quick 
and accurate answer every time. Conven- 
ient—complete—light and rugged. Hand- 
some in appearance—and it will yield you 
handsome profite. It will increase your 
business and your prestige. YOU CAN 
BANK ON IT! 


OUTSTANDING-FEATURES OF THE MODEL 547 


First of all it is a WESTON—assuring you exquisite workmanship and 
complete service reliability. It is provided with three instruments— 
all 314" diameter and furnished with bakelite cases. Carrying case, 
removable cover, panel and fittings are also made of sturdy bakelite. 


А. €. Voltmeter — 150/150/16/8/4 volts. The 
three lower ranges are brought out to the Testér 
plug, and all fivé ranges are brought out to 
binding posts. 750 volt range is for testing sec- 
ondaries of power transformers. 16 volt range 
is to provide for 15 volt A. C. tubes. Operations 
have been reduced—only one selector switch 
being necessary. | 

D. C. Voltmeter—High range increased to 750 
volts. Other ranges—250/100/50/10/5—all six 
ranges brought out to bind- 
ing posts and Tester plug. 
D, C. Milliammeter— 
Double range — 100/20 
М. A. provides for lower 


readings with better scale characteristics. 
Tests—On А. C. sets the heater voltage and 
plate current can be read throughout the test 
while the D. C. voltmeter. may be indicating 
plate bias or cathode voltage. 
Self-contained, double-sensitivity continuity test 
provided. This can also be used for measuring 
eresistance as well as testing for open circuits. 
Grid test can be made on А. С. or D.C. screen 
grid tubes—also the '27 tubes when used as a 
detector—without the use 
of adapters. 
Two sockets on the panel 
—U Y tube adapters elim. 
inated. 
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DIMENSIONAL ACCURACY 
PA N Sheets . . . dimensional accuracy gives you 


stampings to close tolerances . . . allows you 
to figure costs more accurately . . . to design 
tools for the production of more accurate parts 
. +. to make punch press stamped engravings. 


2 Punching Quility .... .. 
2 High Dielectric Strength 
3 Low Water Absorption 

w Sı Leakage. . 


In Specialties . . . dimensional accuracy and strict 
adherence to blueprints speeds and facilitates 
assembly in your plant. ............ 


Synthane Is Uniformly Accurate In Dimensions. 


TEST IT YOURSELF 


CORPORATION OAKS ° PENNA 


Sheets, Rods, Tubes, Fabricated Parts New York, Chicago, Cleveland 
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КАҮТНЕОМ 


RAYTHEON has done something more than imitate the design of 
other tubes. Raytheon has made a very real contribution to radio. 


RAYTHEON was FIRST 


To produce a practical, heavy duty rectifier tube for B- 
elimination. 


And when Raytheon brought out a full line of А.С. 
and receiving tubes, RAYTHEON was FIRST 


'To anchor receiving tube elements at the top with mica, increasing 
rigidity and uniformity of performance. 
To produce a long-life, quick-heating tube for A. C. operation. 


And RAYTHEON ALONE 


Builds a tube of FOUR-PILLAR CONSTRUCTION, cross- 
anchored top and bottom—a tube so sturdy that its laboratory- 
tested performance cannot be changed by the shocks and knocks 
of shipment and handling. 

In addition to the many outstanding improvements and patents 
which can be used by Raytheon only, Raytheon will benefit by 
all R. C. A. tube patents, present and future. 

Due to the license granted Raytheon—jobbers and dealers can 
sell these high-quality tubes with no danger of legal entangle- 
ments or "frozen" stock. 


RAYTHEON 


RAYTHEON 


THE NEWEST NAME IN RADIO 


NaTIONAL Cargon Company, Inc., now controls production and 
sale of licensed Raytheon Tubes. This combines not only the 
names, but the facilities of these two companies. 


Effective June 1, 1929, Eveready Raytheon Tubes will be 
produced and merchandised under the control of the great 
Eveready organization. 


Plant enlargements are now under way. Additional equip- 
ment is being installed. Production of Eveready Raytheon Tubes 
will be enormously increased. An adequate supply is assured. 


Eveready Raytheon is a large individual division of the 
National Carbon Company, Inc., and will have all of the usual 
aggressive Eveready advertising and merchandising activities 
back of it. Extensive Publicity ... Broadcasting ... Advertising. 


This means increased opportunities for present Raytheon 
dealers. Additional franchises will be allotted. There will be 
full co-operation with the trade. 


Plan now to take full advantage of this great new development 
in the radio tube market. Be sure to order an adequate stock of 
Eveready Raytheon Tubes. 


NATIONAL CARBON COMPANY, Inc., New York 


Branches: Atlanta, Chicago, Kansas City, Long Island City, San Francisco 


Unit of Union Carbide | T and Carbon Corporation 


EVEREADY 
RAYTHEON 


EVERFADY 
RAYTHEON 


EVEREADY Raytheon Tubes 
will be sold in this package, 
made in the Eveready colors— 
red, blue and gray. It brings the 
prestige of two well-known 
names together in a striking 
display. 

The change in name will 
mean even more than a great 
expansion of production and 
distribution. Їп addition to the 
specialized activities of the fa- 
mous Raytheon laboratories at 
Cambridge, Eveready Ray- 
theon will have the benefit of 
all research and development 
facilities of the National Car- 
bon Company, Inc. 

Eveready Raytheon will con- 
tinue to lead in radio tube 
development. As an Eveready 


h l 
LONG LIFE Raytheon dealer, the many 


developments in principle and 

RADIO TUB design which are constantly in 
E progress in the Eveready Ray- 

theon laboratories assure you 


NATIONAL CARBON CO. Inc of radio tubes abreast of the 


Stor moment... ahead of it. 
UNION CARBIDEAND CARBON conn 4 Don’t miss this opportunity 
to profit by all that Eveready 
MADE IN USA, Raytheon will have to offer 
you. Get in touch with your 
jobber or distributor today. 


NATIONAL CARBON COMPANY, Inc., New York 


Branches: Atlanta, Chicago, Kansas City, Long Island City, San Francisco 


Unit of Union Carbide and Carbon Corporation 


EVEREADY 
RAYTHEON PACKAGE 
and great new E R 224 

Screen Grid Tube 


RAYTHEON 


LONG LIFE 
RADIO TUBE 


NATIONAL CARBON C0, Inc. 


UNIT OF 
UNION CARBIDE AND CARBON Conp — 


Eveready Raytheon Tubes are a 
complete line 


ER Rectifier BH ER 240 
ER Rectifier BA E R 280 
ER 201-A ER 281 
E R 200-A ЕВ 226 
ER 112-A ER 227 
ER 171-A ER 224 
E R 210 ER Type A 
E R 250 Cartridge Rectifier 
ER 245 ER Photo-cell 
ER Kino Lamp 3 
ER 224 tube with exclusive four-pillar 
construction, cross - anchored top and 
bottom 
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ERFECTED 


for your new 
power tube 
set e ees өе 


[| 


е 
9 
А А А [4 
Engineering Co-operation 
Jefferson engineers, pioneers in the 
field of transformer development, are 
ready to assist in solving your trans- Jefferson Power Pack 
former and choke problems. In our p withthe пен 
own modern research laboratories— 
or working with your engineers— 
Jefferson engineers can offer valuable 
aid in the design of your audio and efferson e e o o 
power equipment. 
i р Transformers and Chokes 
Protection in Peak Periods 
The Jefferson world-wide reputa- _Foreseeing the present trend toward the use of new power 
tion for quality transformers and integ- tubes in receiving sets, Jefferson engineers have perfected 
rity in trade relations, combined with a special transformer—and a wide choice of choke units 
tremendous production capacity, "ts —for coordinate use with the new 245 power tube ana 
your assurance of a reliable source of г ў i ù Р 
я : the 224 shield grid tube. Likewise, Jefferson audio trans- 
supply. During last year’s peak season, А й / 
although besieged with outside busi- formers have been improved in design to make use of all 
ness, not one of our customers was the potentialities of these new tubes. Complete electrical 
forced to seek another source of sup- specifications and quotations will be furnished reliable 
ply. Deliveries were made promptly set manufacturers on request. 
under all conditions — production 
schedules protected. © JEFFERSON ELECTRIC COMPANY 
Ы 1592 South Laflin Street Chicago, illinois 


v: 


AUDIO and POWER TRANSFORMERS and CHOKES 


(9481) 
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MM Lun nli азна анача а 
These EBY Products Are 


Already Half Way On the Set 


Their Advanced Designs Reduce Assembly Costs 


The Eby Company considers assembly cost as part of the cost of the product to the 
manufacturer. That’s why Eby has specialized in designing products that take 
only half the time and expense to assemble—that's why Eby products are virtually 
half way on the set when they are finished at our factory. 


Another big feature of Eby products is attractive appearance. Every Eby product is 


an asset to the finest radi 


oset. And finally, and of equal importance, is Eby service. 


The Eby Company has been an absolutely dependable supplier of quality products 


for six years. 


Model 6 Socket is new and much 
better. Designed for manufacturers’ 
use exclusively. Popular Eby fea- 
tures have been retained and new 
ones added. 

Five different colors numbered— 
for identification of tubes. 

Long two-sided prongs—for positive 
contact. 

Guide for tube prongs—a famous 
Eby feature. 


Rivet assembly—for economy. 


New in performance, new in ap- 
pearance—and a new low price 


There are three assembly operations 
on the Combination Antenna and 
Ground post strips—two nuts to 
tighten and one soldered connec- 
tion to make. The ground post is 
automatically grounded to panel 
and Antenna post instlated from 
it. No washers! Furnished with 
soldering lug and nut assembled on 
Antenna post 


The Н. Н. EBY 
4710 Stenton Ave. 
Makers of Eby 


A pair of tip jacks moulded as 
inserts, in a brown Bakelite strip 
marked Speaker, Phono or Field. 
No insulating washers or nuts! 
Eby type “H” 


A new and inexpensive con- 
nector plug and receptacle. 
Available with six prongs for 
connecting set to power sup- 
ply, with five prongs for ds 
Pull dynamic speaker voice 
coil and field connections or 
with four prongs for dynamic 
speaker voice coil and 
field connections 


One nut assembles these two tip 
jacks moulded as inserts in a brown 
akelite strip. Available marked 
Speaker, Phono or Field. No insu- 
lating washers! Type ''S" 


Here's another assembly 
shortcut for manufacturers 
who want binding posts for 
Speaker Field connections. 

e nut to tighten — two 
soldered connections to make 
and they are both assembled 
and insulated. No washers! 


Another product which eliminates 
assembly operations. The Ground 
post is automatically grounded and 
the two Antenna posts insulated 
with no washers. Quick, 
easy, economical! 


MFG. CO., Inc. 


Philadelphia 
Binding Posts 


WWW americanracdiohistorv.com 


Radio Engineering, June, 1929 


| ^a —— зано (RO Gs ems cR Ix 


^ Vma: m Une c NGA Umm? vues enl ees SWR CU 
| -ча чаза та жа mm аа ; 
жа та ча ч е ча ЧЕЧЕ ЧА ча 


+ жа. жїз. эта: Үр. чы 


. jADE Gm. шы биш җыл»! ESO ШЕШ те» |] EB 


TN = 
1 
M 1 IT 
pA 


= 


UE 212 вар. ШЫ шш Шз D NM EL 


+ 
| ^ шиш EP шш аы: D: ND рє; Бис Шир sme E 
> gg ou € T T Tm „ ыз 

= ә шшш, END чә! гыс, нхе: AER: (ый) "m = — — MJ 


И Н Ж М Ч сыт бип, — a >>, 


ME тыз: Ей: ази: ава иа, жэн. Бэ ШР ШР 7, 
[Skee ee eee 
uw юй ИЮ В ЕЕ: 
|, TERRENS NAM 
l'g FEBMEENREEE- 
EnmESESREPFNE 
ENENSNIESF^! 


` тш» —— M— am» cum тт. 9 ang |. ҖАЕ. 


Page 24 


Radio Engineering, June, 1929 


XFOR 


Dynamic Apeake I] 


Licensed under Lektophone patents 


GOODWILL IS GOOD BUSINESS 


Behind and directing everything that the 
manufacturers of the Oxford Dynamie Speaker 
are doing is one dominating aim — that is 


TO SERVE— 


OXFORD 
By building the definitely 
finest radio speak- stands for 
ers in the World THE FINEST 
in large mass pro- 2 " 
duction — at the THE LATEST f 
lowest prices con- THE MOST І 
sistent with the DEPENDABLE | 
highest ideals IN RADIO | 
SPEAKERS 


| 
| 
| 


Let Speaker Specialists fill vour Speaker Requirements. Qur spacious new 
plant provides for the production of thousands of speakers daily. 


Oxíord Speakers are available, correctly engineered, ior the new model 
chassis of practicaily all the radio set builders who sell separate radio 
chassis. Among our thirty-five models we have D. C. speakers now avail- 
able for chassis of Wells-Gardner Silver- Marshall, Audiola, Premier 
Shamrock, Day-Fan, Minerva, Buckingham, Wexstark, Pierce-Arrow, 
Sentinel, Liberty, Walbert, Peerless-Pioneer National, and Krasberg- 
Gollos. 


The Oxford line includes all Dynamic Speakers, such as the Direct Current 


Models, A. C. Rectified types, tube operated speakers, and theater models. 


OXFORD RADIO CORP. 


Successors to Joy-Kelsey Corporation 


Roy W. Augustine, Secy. and Treas. 
Frank Reichmann, Gen’! Sales Mgr. and Chief Engy. 


3200 W. Carroll Aye. CHICAGO, U. S. А. 
SEE OUR EXHIBIT AT THE JUNE TRADE SHOW, 
HOTEL STEVENS, BOOTH 41-D, Room 523-A 


G. A. Joy, President 
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HIS shows the ex- 
clusive rocking dise 
construction of Cen- 


tralab volume control, VR? 
is the resistance. 


Contact dise "D has only 
a rocking action on ihe re- 
sistance. Pressure arm “Р” 
е together with shaft and 


bushing is fully insulated. 


HE volume control on the set you sell may seem like a 

small thing to you . . . and yet that little unit behind 
the knob can either make or break the satisfaction of the 
family to whom you sell a radio. 


ў . * 'Phis is the action of the 
When they get the set it may work fine, but what will they usual pur ш control 
after it has been in use 


say after a few months when noise, both mechanical and for sometime . . . Hike 
f iron on it so he places а 


cobblestone pavement. 


electrical, develops . . . as well as an unevennéss of control. 
The signals come through in “spurts” and locals are almost 
impossible to control. What then? 


Here's the answer: Be sure the volume control has 
“Centralab” stamped on the back. 


And here is why: Centralab precision controls give а тһе tailor uses the same 
Ae principle as Ceutralab. Пе 

perfect control of all stations smoothly and evenly . . . the (о mot want to ruin the 
garment by placing the 

= 1 : : EET : iron on it so he places a 
exclusive rocking disc construction is insurance against any Goth. ексен. Centra- 
h . ` ll ` h d l lab controls сап not ruin 
change in the resistance as well as against the development the resistance because the 
rocking disc is in between 


of mechanical or electrical noise. . the pressure arm and the 


resistance, 


CENTRAL RADIO 


LABORATORIES 


s 
LAS 


39 KEEFE AVE. :: MILWAUKEE, WIS. 
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VEIRA M V \\\ 
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TRADE MARK“ 


NITEDSCIEN. 


ММ | | | 


2 


Pointing Out pr Features 


of the New Type B. T. 4 Gang 


ARMORED CONDENSER [ff 


"A — 


SAM 


2222 
ХХ 


ў 


M 


\\ 


О! 
22 ANC | 


N iN AS AN 


PN cae —Circuit adjustments are facilitated La 
~— ( |—Rigid frame made of heavy drawn (EY by the gradual curve on the mini- We 


222 steel. mum capacity adjuster. 


\—Rotors and stators are precision \ —Adjustable smooth acting end thrust 
spaced and soldered. | ] and tension fork. 


\ Accuracy and calibration in ganging V7 The split end rotor plate permits 
is assured by wide spacing between additional adjustment for the entire 


plates. \ wave band. 
Т 7 —, — Permanent and perfect alignment At T š 
А ( of rotors is assured because the re- t The Chicago Trade Show 
<A \ movable shaft is independent of See the United Scientific Laboratory displays, Bocth 
E bearings. 135, Stevens Hotel, and Room 542-A, Stevens Hotel. 


Samples now ready for delivery. Write for Prices and full information 


UNITED SCIENTIFIC LABORATORIES, INC. 
115 Fourth Avenue, New York City 
Branch Offices 


Cincinnati 
St. Louis Los Angeles 
Chicago Philadelphia 
Boston San Francisco 
Minneapolis London, Ontario 
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nnouncing 


— 


CEORCE COBY 
President 


See us at the 


ELY EGNATOFF R. M. A. 
Treasurer Trade Show, 
Booth 8, 


Exhibit Hall, 
Stevens Hotel, 
Chicago, 


fune rd, 


HARRY H. STEINLE 
Vice-President and 
Ceneral Sales Manager 


7 “Ask for the tube in the 
yellow and black 
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Electrostatic Condensers for A 


ДД uu 


For Service 
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MOVING DAY CAME AND WENT... 


b. But POLYMET 
| PRODUCTION 
Rolled Right 


b^ Aou pardonable pride, Polymet points 
to the successful completion of the Her- 
culean task of maintaining production schedules 
while the entire Polymet Plant was on the move. 


Rather than impair in any detail a reputation for 
on-time delivery consistently built up over years, 
Polymet moved unit by unit so that production 
could flow steadily along. 


We are proud of that job, and even prouder that 
it was a greatly increased business, built on a 
foundation of consistent Quality, Service and De- 
pendability in Polymet Products, that necessitated 
our moving at all. 


The Polymet factory is now in full operation at the 
new address printed below. Enormously increased 
capacity, the very newest in machinery and an aug- 
mented technical staff are ready to fill your orders 
for Quality electric set essentials—on time! 


For Coils ..Condensers.. Resistances. . Enameled Wire 


POLYMET MANUFACTURING CORP. 
839.C E. 134th Street, N. Y. C. 


Visit our booth, No. 76, at the R. M. A. Show 


© POLYMET PRODUCTS 
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2.5V. 


WARD LEONARD ELEC 


REGULATOR 


POTOR (Ward Leonard AC Voltage 
Regulator) replaces, for the manufac- 
turer, the power transformer in any 
radio receiver. It ig made of wire, 
insulation, and steel—the same com- 
ponents used in transformer construc- 
tion. POTOR is entirely magnetic in 
operation. There are, of course, no 
condensers, resistors, moving parts, or 
thermally operated units used in, or in 
connection with, its design. 

Any desired degree of regulation 
may be obtained ( manufacturing costs 
are higher for very close regulation), 
and POTOR may be designed for any 
primary voltage range, frequency, and 
to provide the necessary sec- 
ondary voltages. 

Once the design data has been 


Ы noses, TRANSFORMER REGULATION С] 


POTOR 


ANEW ACVOLTAGE 


POTOR replaces 
the transformer 
in a radio re- 
ceiver. Illus. 
frated is a typ. 
ical model. 


established, POTOR may be placed in 
production with no more difficulty than 
is associated with the manufacture of 
transformers. 

Information on POTOR (Ward 
Leonard AC Voltage Regulator) will 
be sent upon request to the Chief En- 
gineers and other executives of radio 
companies. If you havea specific rep. 
ulator problem demanding WU 
solution, please send us complete data, 
or preferably, plan to visit our plant 
yourself. We will show you POTOR 
in many applications, and dis- 
cuss the manufacturing arrange- 
ments. 


MOUNT VERN ON, мх. 
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JENSEN PATENTS ALLOWED AND PENDING 
LICENSED UNDER LEKTOPHONE PATENTS 


JENSEN 


RADIO 
6601 S. Laramie Avenue, Chicago, Illinois 
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Р.к L. JENSEN has applied entirely new and original 
principles in the design of this new dynamic. The cone is 10 
inches in diameter. The moving coil represents an innovation in 
design. The sensitivity is greater than that ever attained in any 
previous dynamic speaker, and the ability to reproduce great 
volume is exceeded only by the Jensen Auditorium Dynamic. 


The Concert Dynamic definitely 
sets а пем standard of excellence. 
For along with the musical repro- 
duction of bass notes as low as 30 
cycles, the higher frequencies are 
reproduced with extraordinary 
brilliance. In fact the entire 
musical scale is reproduced with 
a brilliance and firmness of qual- 
ity never acquired before. 


There is no need of a “side by 
side" comparison to appreciate 
the superiority of this new 
Jensen Speaker. Wherever it is 
heard its performance is both 


MANUFACTURING 
212 Ninth Street, Oakland, California 


HEAR DEMONSTRATION AT R. M. A. SHOW, 
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startling and impressive. Many 
of America's leading radio set 
manufacturers have acknowl- 
edged the superiority of this new 
dynamic speaker and their engi- 
neers in collaboration with Peter 
L. Jensen have adapted it to their 
own specific requirements. The 
trade and public will acknowl- 
edge just as readily the marked 
superiority of radio sets equipped 
with this new reproducer. 


Write for complete informa- 
tion and ask for a frequency re- 
sponse curve of this new speaker. 


COMPANY 


STEVENS HOTEL 
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EW, REVOLUTIONARY, A YEAR AHEAD 


IBEST тсе M WOKUUP 


for HOME and THEATRE 


Its e Advantages: 


Para The Best Theatre Pick-up is the largest, heaviest, 
TALKING Ристу 


igo * most powerful Pick-up ever designed. 


Ф Ф Ф 
2 The Best Theatre Pick-up has by far the lightest 
е 0 weight on the record. 
TET an 
3 The Best Theatre Pick-up has less needle noise. 
LÀ 
e е . 


The Best Theatre Pick-up will give by far longer 


LJ on 
record life. 


COUNTER 
BALANCED! 


e е е 
The Best Theatre Pick-up has а response curve 
* which follows, almost exactly that of the pick-up 
selling for over $200. 


HEN you examine the Best Theatre Pick-up in 
your laboratory, when you make your own inde- 
pendent tests, both individual and comparative, you 
will know that again the designers of the BBL Speak- 
er unit have made the finest product in its field. 
Samples will be sent 


The Best Theatre Pick-up, is builtlike 
a suspension bridge. So delicately is 
it balanced, that only a feather weight 
is placed on the record. When finished 
playing a record, simply tip the head 
—-it etays — no danger of ruining 
record orwoodwork. 
Perfect balance 
does it. 


to responsible manu- 
facturers. 


BEST MANUFACTURING CO. 
1200 GROVE ST., IRVINGTON, N. J. 


for HOME and THEATRE 
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Two NOTABLE CONTRIBUTIONS 
TO RADIO DESIGN 


Aluminum Condensers 


HE perfection of a special 

Aluminum Radio sheet to meet 
condenser blade specifications as 
to gauge and flatness has been 
very generally welcomed by Radio 
producers. 


A reliable, dependable source of 
supply of Aluminum condenser 
blade stock is now available—with 
variations in thickness within a 
single sheet of less than .0005" 
and gauge tolerances from sheet 
to sheet of + .001". 

Aluminum is the logical ma- 
terial for the heavy condenser 
blades now required in sets that 
are housed in the same cabinets 
with powerful loud speakers. 
Aluminum Blades do not vibrate 
and produce microphonics. 


Aluminum Shielding 


INCE the beginning of 1929, 

five more prominent manufac- 
turers have adopted Aluminum 
Shielding. Twenty-seven leading 
sets are now designed for Alumi- 
num Shielding—an almost uni- 
versal acceptance. 


'The reason is evident. Alumi- 
num ishighly efficient electrically 
—especially at radio frequencies. 
It works easily and well in the 
shop. It appeals to both purchaser 
and producer—because it is at- 
tractive in appearance, light in 
weight and non-corrosive. 

And Aluminum Shields are 
economical, from the standpoint 
of first cost—in production —and 
in finishing. We solicit your in- 
quiries. 


Inquiries are solicited for Aluminum foil, sheet, wire, rod, tubing, stamping, 
die-castings, sand castings, extruded shapes, screw machine products, strong 
Aluminum alloys, Aluminum wood grain panels, and magnesium products. 


ALUMINUM COMPANY OF AMERICA 
2468 Oliver Building, Pittsburgh, Pa. 


Offices in 18 Principal American Cities 


ALUMINUM 


“The mark of quality in Radio 
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LONG LIFE ASSURED 


Type B-402 B-L Rec- 
tificr Max. D. C. Rat- 
ing, 3 Amps. 2 Volts. 


Type B-12 
B-L Rectifier. 


Advancement... 


The new Type B-402 B-L Rectifier Unit 
has caused a decided advancement in 
the manufacture of dynamic speakers. 


An advancement because it permits 
these economies for the dynamic 
speaker manufacturer: 


Allows a low voltage type of field wind- 
ing—less turns of larger wire and con- 
sequent lower winding and wire costs. 
Thus a more rugged field winding 
with a better space factor is assured. 


The B-402 is a truly notable addition 
to the long line of stable, proven and 
successful B-L Rectifiers. 


Write us for complete literature on all B-L | 
Rectifier Units... Complete data and en- 
gincering service is available at all times. 


The B-L Eleetrie Mfg. Co. 


(Formerly 21/9. Div. of the Benwood-Linze Co.) 
19th & Washington Aves.” 7 St. Louis, Mo. 


B L | 
J U | 
Rectifier. | : | 

| 1 


TRADE MARK RPG, 


Type C-110 B-L 
Rectifier Replace- 
ment Unit. 


DRY--DURABLE--COMPACT-.COMPLETE--NOISELESS | 


ү 
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GILBY WIRE COMPAN 


WILBUR B. DRIVER, President 


NEWARK, NEW JERSEY 
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Visit our 
Booth No. 45 
at the R.M.A. 


+ РОМЕ ЕОНИ. Convention 


New Improved 
DURHAM POWEROHMS 


D ACH succeeding year, more and more important manufacturers of radio, television and 
talking movies are standardizing on DURHAMS—the resistances which are dependable, 
accurate in rating, aud can be relied upon for long continued and uninterrupted service. 


Supplied in 1 and 2 watt types in standard, pig-tail or special tips; temperature rise at 
1 watt is 45^c and at 2 watts 74 c; all types are flash tested at double the rated power load 
ав am extra precaution against electrical or mechanical weaknesses; extremely rugged con- 
struction; supplied in all ranges from 500 to 200,000 ohms in power types and from I to 
100 megohms in resistor types. 


Samples for testing gladly sent upon request, together with engineering data sheets. Please 
state ratings in which you are interested. 


RESISTORS € POWEROHMS 


INTERNATIONAL RESISTANCE CO., 2006 Chestnut Street, Philadelphia, Pa. 
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Be guided by a name that has meant absolute tube 

integrity for the past fourteen years. € The name 

is Cunningham — choice of the American home. 
Cunningham Booth No. 5, R M A Trade Show, Congress Hotel, Chicago, June 3-7 


E. T. CUNNINGHAM, INC. 
. NEW YORK CHICAGO SAN FRANCISCO DALLAS ATLANTA 


Manufactured and sold under vights, patents and inventions owned and/ or controlled by Radio Corporation of America 


Mo 


WWW americanracdiohistorv.com 


m a 


ИИ, 


Hangs 


Precision Filament is produced 
by a special process so that it 
hangs absolutely straight. ... 
This quality, in addition to the 
consistent accuracy, uniform 
size and resistance, and its 
clean surface, makes this wire 
the preference of the fore- 
most tube manufacturers. 


PRECISION FILAMENT WIRE 44 GOLD STREET. 
IS A PRODUCT OF NEW YORK 
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© RADIO VOLUME CONTROLS 
su plied in any of these curves as. { 
4l as special curves to meet | 


э 


our exact requirements 


OU can secure Frost- Radio Volume 
Controls in any of the curves drawn 
on the charts shown, as well as in many 


[roo ^ 


other curves to suit your needs. You 
Si! я can thus obtain from us any resistance 


| зт 

^ 

CLOCK vig d AR S(STRNCE М 
МЕНЕЕ 


na" «| gradient you desire in units fromseveral  . 
3 mmm дура $10 М А 2 © 
d 9 [or hundred ohms up to and including a 


`% total resistance of several megohms. 
Frost-Radio Variable Resistors arc 
made in several sizes, in single or tan- 
dem construction, and with resistance 
^» ^ arranged to increase with either clock- 
wiseorcounter-clock wise knob rotation. 


[ioo] 
HIGH 14515: 

RUN 9.000 
These units are smooth-running, non- 


m ы, 
> 8 осо 
E: |. inductive, and absolutely unaffected 
Say by temperature or humidity changes. 


| | » 
ee t+ 44 
NS | cae We supply Frost-Radio Volume Con- 


CHF DICAT DD TWOP 0 G WHE OES 


E ARN NW ибн ERAM 2 К " 
NA N Ww ы zen p F trols in the following standard housing 
Ae 3 tx E T LI o " " 
ә | NM \ | КЕЕ | иш dimensions: 
С H Nes ELLO 
$2 = NN „20 = me Diameter Depth Type 
| ы IN У EN 1 61/64 in. 39/64 in. Bakelite 
ЁР " A 4 1000 : H 
E 1 7/8 in. 43/64 in. Metal 
"n TN AE Ss Li ^ 1 7/8 in. 3/4 in. Metal 


e6REER OF ABM MOVEMENT 
18 INCLUSIVE, REPRESENTS 9' ANGULAR ААМ DISPLACEMENT, 


Tell 


1 5/8 in. 
11/2 in. 


37/64 in. 
43/64 in. 


Bakelite 
Metal 


Requirements 


For other than stand- 
ard units, please indi- 
cate in your request for 
samples any special di- 
mensions, terminal po- 
sitions, curve desired, 
and watt load, and in 
requesting tandem unit 
samples state maximum 
permissible mounting 
depth. Please note that 
bushings, threads per 
inch, shaft lengths and 
diameters illustrated are 
standard. Made in two 
or three terminal type. 


| 

\ 

\ 

| 

| 

| 

Us of Your Special 
а 5 
| 

| 

| 


C 
$ Р ^W The Largest Manufacturers in the World 
Р НЕ aT H. FROST, Ine. - - of High Grade Variable Resistors = - 
3 nd Factory: ELKHART, INDIANA 160 North La Salle Street, CHICAGO 
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TIME 


THERE IS STILL TIME TO SECURE 
OUR QUOTATIONS AND SAMPLE 
BLOCKS FOR THIS SEASON'S RE- 
QUIREMENTS. 


OUR OIL CONDENSERS ARE LEAD- 
ING THE FIELD IN QUALITY AND 
THE PRICES ARE RIGHT. 


DO NOT OVERLOOK THIS OPPOR- 


TUNITY. FORWARD YOUR LATEST 
SPECIFICATIONS TO US AT YOUR 
EARLIEST CONVENIENCE. 


CONDENSER CORPORATION OF AMERICA 
259-271 CORNELISON АУЕ. -:- -:- JERSEY CITY, N. J. 
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This New Elkon Rectifier Eliminates the Power 


Transformer in Dynamic Speakers 


This shows the size 
of one of the recti- 
fier units. Two are 
required on each 
speuker. 


The rectifier units can 
be easily replaced when 
s, necessary as may besecn 


GAIN Elkon leads the field. The new Elkon D-30 Power К. | 
Supply is the outstanding development of the year in A i 
rectifiers for dynamic speakers. | 1 


This remarkable rectificr operates directly from the AC 
power line eliminating the Power Transformer and reduc- 
ing the cost of assembly. 


Supplied complete, ready to install, or the rectifier units 
(two required on each speaker) can be sold separately. 


D Wonderfully efficient, quiet in operation. The units can 
be replaced when necessary as easily as a tube is changed 
in a socket. 


If you have not already sent us a sample 
of your new speaker, do so at once. We 
will equip it with the new Elkon recti- 


Є 
fier and return it to you «о 
eX з 
promptly. | ey oy 
о C 
аба К а 
м МСУ 
\ ELKON, 1 AT 
The Elkon * 9 NC. FS 
D-30 P 3) HS 
Supply ed Division of P. R. Mallory & Co., Inc. a 
plete with к E 
cover: 3029 E. Washington St., sU 
Indianapolis, Ind. E y 
р ы ~ < E ч 
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For Complete Satisfaction 
Specify Textolite Laminated 


Its quality is beyond question— 
the 


Electric research laboratories are 


Textolite laminated gives complete 
satisfaction to users, not only because 
of its remarkable combination of 
qualities, but also because it is made 
by an organization with facilities and 
resources to supply all your present 


and future needs. 


It is new to the trade—but it is time- 
tried in seven years of service. 


Millions of pounds have been 
used to replace wood, rubber, 
fiber, mica, porcelain, and 
metals in General Electric 


products. 


resources of the General 


enlisted in its manufacture. Mod- 


ern machinery, supervised by 


skilled technicians, assures quantity 


production. 


The adaptability of Textolite lami- 


nated 


is amazing. The trade 
continually finds new uses for 
it Complete stocks of rod, 
tube, and plate are always on 
hand, and special require- 
ments can' be met promptly. 


885-19 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY. 


N. 


X.; 


SALES OFFICES IN PRINCIPAL CITIES 
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Frequency Distortion in R-F. Amplifiers 


Effects of the Shape of the Resonance Curve on the Quality of ihe 
Received Signal With Special Attention to Tuned Coupled Circuits 


HE effects of the shape and 

width of the resonance curve of 

a radio receiver on detection 

and quality has been much mis- 
understood. Thus it is quite possible 
that, in some of the sets using coupled 
circuits which have been recently ad- 
voeated, distortion may be increased 
instead of diminished. It is also pos- 
sible, under certain conditions. to ob- 
tain better quality with a flat-topped 
resonance curve only 5-ke. wide than 
with one 10-ke. wide. It is the pur- 
pose of this article to discuss the effect 
of the shape of the resonance curve 
on the quality and volume of a re- 
eeived signal. This discnssion holds 
only if we make the assumption that 
the transmitting stations send out 
waves in the same manner as they do 
now. 

Let us now briefly discuss the high 
points of modulation and detection, the 
two being practically the same thing. 

If a radio wave of frequency fo is 
modulated by a voice frequency f:. the 
radiated wave is made up, among other 
things. of the frequencies: 

a. The carrier frequency fo. 

b. The upper side frequency equal to 
fofi. 

c. The lower side frequency equal 
to fo—fi. 

If the carrier is 100% modulated. 
then the side frequencies are of half 
the amplitude of the earrier frequency. 


FIG.1 


The received 'signal is made up of 
the beats between these three fre- 
quencies. We see that the beat 
between the carrier and each side 
band has a frequency equal to f, 
while the beat between the two 
side frequencies has a frequency 
equal to 2 f, and is therefore dis- 
tortion. Low percentage modula- 
tion by decreasing the amplitude 
of the side frequencies, decreases 
the beats between them more than 
the beat between the carrier and 
each side frequency. 


By Charles J. Hirsch, A.B., E.E. 


If the carrier is 80% modulated, then 
the side frequencies have an ampli- 
tude equal to 4096 of the carrier fre- 
queney. In other words, the ampli- 
tude of the side frequencies is equal to 
half the percentage modulation of the 
carrier. (See Fig. 1.) 

The modulating then amounis to 


FIG.2 


|f the resonance curve has this 
shape, we see that the side fre- 
quencies are accentuated with re- 
spect to the carrier. In this man- 
ner, the beats between the side 
frequencies are very marked and 
distortion is increased. 


nothing more than the creation of beats 
hetween the high-frequency wave and 
the low-frequeney modulating signal. 


Process of Detection 


The process of detection is similar 
to that of modulation. The receiver 
picks up. in general, three frequencies 
which are: the carrier and the two 
side frequencies. When these three 
frequencies are impressed on the de- 
tector. the latter causes heats to take 
place between them. These beats are: 

a. A heat between the carrier and 
the upper side frequency. This has the 
frequency which modulated the carrier 
at the transmitting station and is 
therefore what we want. 

b. A bent between the carrier and 
the lower side frequency. This is 
identical to "a". 

c. A beat between the two side fre- 
quencies, Since the sidebauds are 
separated from the carrier by ап 
amount equal to the desired frequency 
the two sidebands. occurring one 
above and the other below the carrier. 
are separated by twice the desired fre- 
quency and therefore canse second- 
harmonie distortion. However, the 


WWW americanracdiohistorv.com 


amplitude of tlie beat between the side- 
bands varies as the square of the per- 
centage of modulation, while the de- 
sired note varies as the first power. 
This means that for a 100% modulated 
wave, the second harmonie distorting 
frequeney will be à quarter as strong 
is fhe desired note, while if the per- 
centage of modulation is reduced to 
10% the second harmonie will only be 
one-twentieth of the desired note. 
This shows the advantage of low per- 
centage modulation when good quality 
is desired. 

We see from this that we want to 
increase the beat between the carrier 
and each side frequency and that we 
want to minimize the beat between the 
side frequencies, With this in mind 
we сап easily see that the ideal reso- 
nance curve is not a flat-topped one 
but one which is flat topped for all 
the notes that we want to receive and 
one that would amplify the carrier 
many times more than the sidebands, 
Unfortunately, this is impossible so 
that we must be satisfied with the 
more easily obtained flat-topped reso- 
nanee curve. 


Carrier and Sideband Amplifica- 
tion 

y means of coupled tuned circuits, 

it is possible to obtain a resonance 

curve as shown jn Fig, 2. Such a 


This is the ideal form for the reso- 
nance curve when the present 
method of tuning is used. The 
carrier is accentuated with respect 
to the side frequencies but all 
these come in equally well over a 
band of 10 kc. After that there is 
complete cut-off. The accentu- 
ation of the carrier with respect 
to the side frequencies minimizes 
the beat between them when com- 
pared to the beat between the 
carrier and each side frequency. 
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FIG.5 
CURVE A; 
€? CURVE B; 


Fo = 550 KC. 
Fo = 1500 KC. 


COEFFICIENT OF 
COUPLING IS 1.75% 


R 5 EQUAL TO ai FOR: 


T 


_ |DIFFERENT FREQUENCIES 
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OFF RESONANCE. 


= 


Curves showing 


the relative vol- 


| ne d 


tage required 
аї е, to give 
constant voltage 
at е„ for audio 
frequency dif- 
ferences from 
the carrier fre- 


quency. This 


plotted to 


a 
semi - logarith- 


mic scale to in- 


IOUTPUT VOLTAGE — 


crease the range 
of the curves. 
Both curves 
were calculated 


RATIO OF VOLTAGE AT RESONANCÈ 
TO OUTPUT VOLTAGE FOR | CONSTAN 


for constant 
coupling. 
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resonance curve is to be avoided inas- 
much as it amplifies the sidebands 
much more than the carrier. Some 
calculations were made to determine 
just how much this would amount to. 
It was found that with a coil of 150 
microhenrys, tuned to 550 ke. and 
coupled to a similar coil similarly 
tuned, the two peaks obtained were 
separated by 10 kc. for 1.75% coupling 
Ilowever, the carrier in this case was 
nmplitied only half as much as a side 
frequency 5 ke. off resonance. This 
means that if the transmitted signal is 
100% modulated, the second. harmonic 
distorting note will be half as strong 
as the desired note. Ilowever, if two 
such stages are cascaded, the relative 
amplification between a note 5 kc. off 
resonance and the carrier will be as 
four to one. This means that in this 
case for a 100% modulated signal, the 
Second harmonie distortion will be as 
strong as the desired note. This will, 
of course, give very bad quality. Of 
course. very few carriers are 100% 
modulated, but this сазе was taken 
to illustrate the point more fully. 

The doubly-humped resonance curve 
given by coupled tuned circuits can, 
however, by careful matching with an 
ordinary tuned circuit. be made to give 
a fairly flat-topped curve. The ordi- 
nary tuned circuit discriminates in 
favor of the carrier as against the side- 
bands, The coupled tuned circuits 
discriminate in favor of the sidebands 
as compared to the carrier. By com- 
bining the two, we can obtain a com- 
bination characteristic which will be 
fairly even. This is shown in Fig. 6. 

However, another precaution must 
be taken. Let us suppose that we have 
carefully matched our circuits so as to 
give 10 ke. band width at 550 ke. Let 


us now find out the characteristie curve 
at 1500 ke. We then find that the cir- 
cuit tunes much too broadly. The co- 
etlicient of coupling which was correct 
for a wave of 550 ke. is no longer cor- 
rect for 1500 ke. In other words, the 
coetlicient of coupling should vary con- 


© © 


e 
R IS $% FOR EACH 


CIRCUIT OR FOR EACH 
COMBINATION OF CIRCUITS. 


БОТТИ 


Curve A is the 


inverted reso- 
nance curve of 
coupled tuned 


circuits 1 and 2. 
Curve B is the 
combined reso- 
nance curve of 
straight tuned 
plate circuits 3 
and 4. Curve C 
is the comblna- 
tion resonance 
curve of all four 
tuned circuits. 
We see that it 
is fairly flat 
topped. 
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tinuously with the frequency desired, 
decreasing as frequency increases. 
This is a point which has been neglec- 
ted in all popular articles on coupled 
tuned circuits and manufacturers now 
sell kits in which the coupling is fixed. 
While this practice may be justifiable 
in other respects, we see that it is not 
correct scientifically. 

To have good quality, all frequencies 
up to 5 ke. should come in equally 
well. This means that counting the 
upper and lower sidebands, the reso- 
nance curve should be flat-topped for 
a width of 10 ke. Actually, it is possi- 
ble to obtain just as good quality with 
a band width of 5 ke. as with one of 
10 ke. This is done by tuning the car- 
rier to either the upper or lower cut- 
off frequency. This has the effect of 
cutting off one of the sidebands and, 
therefore, prevents the beat between 
the side frequencies. This is shown 
in Fig. 4. The audible signal then 
consists only of the beat between the 
carrier and one sideband. 


Advantages of 5-ke. Band 


The advantages of a 5-kc. flat-topped 
resonance curve are: 

a. Better quality because the beats 
between sidebands are eliminated. This 
results in the elimination of second- 
harmonie distortion. 

Ь. The transmitting station could in- 
crease its percentage of modulation, 
thereby increasing its range without 
decreasing its quality. 

с. Greater selectivity can be obtained. 

d. If the flat-topped curve is ob- 
tained by tuned coupled circuits, then 


FIG.6 
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constant coupling will not cause as 
wide a resonance curve at the high 
radio frequencies. 

e. More efficient circuits can be 
used. 

The disadvantages are: 

a. The public is accustomed to 
tuning to the midpoint of the reso- 
nance curve and would probably keep 
on doing so unless restrained by force 
or an injunction. 

Ь. The volume would be decreased 
because we only get the beat between 
one sideband and the carrier instead 
of the beats between both sidebands 
and the carrier. . 

c. It will not, generally speaking, 
give better quality than tuning to the 
edge of the 10-kc. band resonance 
curve. 

d. It is questionable if the public 
wants the high notes. People are so 
used to listening to the low notes as 
an indication of quality that they 
have probably forgotten there are high 
notes, 

As the ordinary set is tuned in, we 
bear at first only the high notes, then 
as we get closer and closer to reso- 
nance, the low notes become louder and 
louder as compared to the high notes 
until when we are in resonance, the 
high notes may be mostly lacking. By 
suitable adjustment of the volume con- 


RECTANGULAR ^ 
RESONANCE CURVE 


FIG.4 


By tuning the carrier to point “а”, 
the lower sideband is, ellminated, 
whiie by tuning to point “b”, the 
upper sideband is eliminated. In 
this manner the beat between the 
side frequencies is done away and 
only the desired frequency comes 


through. It will be seen that this 
ideal form of resonance curve 
would aiso let all audible fre- 


quencies up to 5 kc. come through 
equally well. This would give su- 
perior quality to the one obtainable 
in Fig. 3. The volume will be de- 
creased because the disired fre- 
quency is obtained by beating the 
carrier with only One side fre- 
quency instead of two, as in Fig. 3. 


trol we can then adjust the perform- 
ance of the receiver to favor either the 
low or the high frequencies. 

It is true that fabulous amplifica- 
tion ean be obtained by using the 
sereen-grid tube and feed the output 
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either into a tuned plate circuit or into 
a circuit coupled to the plate circuit 
of the tube. We should not let our- 
selves be fooled by claims of sensitivity 
of this type of circuit. If we are only 
after sensitivity, then it is true that 
we can get lots of it in this manner, 
but then sad things happen to the 
quality. With a coil of 150 micro- 
henrys and 2.75 ohms resistance tuned 
to 550 kc. and feeding out of the plate 
of the new 224-type tube, an anapli- 
fication of 80 per stage can be ob- 
tained. However, 5 kc. off resonance 
is only amplified .345 times as much 
as the carrier per stage. Therefore, 
for three stages, the amplification will 
be 512,000 times and 5 kc. amplifica- 
tion will be only 4.196 of the amplifica- 
tion of the carrier. 

By this, I don't mean to condemn 
the screen-grid tube. It is a good tube 
and I believe that it is here to stay, 
but we must be careful before we make 
extravagant claims for it. 

One great advantage of the screen- 
grid tube is that the elimination of the 
plate to grid capacity allows us to de- 
sign circuits with some degree of ac- 
curacy. At least now we can figure 
out a characteristic on paper and on 
trying it out find something which will 
be near to what was expected. This 
was not possible before. 


A New Method of Tuning 


The Wave-Resonance System of Tuning, Developed by 
Major W. R. Blair and Dr. Louis Cohen 


ASED on a fundamentally new 
principle of tuning, a simple 

device for use with existing 

radio receiving sets or for in- 
corporation into future designs of re- 
ceivers, has been invented by Major 
William R. Blair, Chief Engineer in 
charge of Research and Engineering 
Division, and Dr. Louis Cohen of the 
Signal Corps Radio Laboratories of 
the War Department. The mathe- 
matical formula of the so-called “cir- 
cuit tuning by wave resonance" will 
be outlined by Major William R. Blair, 
Chief Engineer of the Signal Corps, 
and Dr. Cohen at the forthcoming 
annual meeting of the International 
Union of Scientific Radio-telegraphy. 
The instrument by which this new 
method of tuning is effected consists 
of a coil of wire, S inches long and 2 
inches in diameter and containing 400 
turns of extremely fine wire, and а 
thin plate of aluminum, eight inches 
long and four inches wide. The piece 
of aluminum is moved at varying dis- 
tances from the coil of wire as а 
means of tuning signals from various 
broadcasting stations. This device, 
which has a vertical movement instead 
of revolving about an axis as is true 
with our present-day variable con- 


* President, National Radio Institute. 


By J. E. Smith* 
HE Tae GG 


Tuning System described 

in this article is an 

elaboration on the devel- 
opments of Major Blair and Dr. 
Cohen, originally referred to in 
the May, 1927 issue of RADIO 
ENGINEERING. Considerable pro- 
gress has been made since that 
time. 

This system of tuning recalls 
to memory the Resonance Wave 
Coil, given wide recognition 
many years ago. 

It is quite possible that Wave- 
Resonance Tuning can be effec- 
tively applied to modern broad- 
cast receivers and assist mate- 
rially in easing the problem 
of selectivity vs. distortion. 
Editor. 


densers, may be coupled to commer- 
eial-built radio receiving sets and thus 
employed as an extra degree of tun- 
ing—insuring much greater selectivity 
than is now possible with the prevail- 
ing method of tuning. 


“In the present practice of the radio 
art,” points out Dr. Cohen in introduc: 
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ing his basically new system, "circuit 
tuning is accomplished by a proper 
combination of localized inductances 
and capacities; the values of the in- 
ductance and capacity properly chosen 
to meet the conditions of any particu- 
lar problem of design. The phenomena 
connected with this form of tuning 
have been studied quite exhaustively 
by many investigators; every conceiv- 
able modification of circuit structure 
has been subjected to careful analysis, 
and the results made available in many 
publications.” 


Wave-Resonance Tuning 


“There is, however, another form 
of tuning which may be called ‘wave 
resonance’ of which comparatively 
little if any advantage was taken in 
the radio art, and which will show on 
investigation to offer possibilities in 
the accomplishment of results which 
cannot be very well attained by the 
older method of tuning. The basic 
principles of this form of tuning were 
more or less known to theorists, but 
the application to the radio art has 


. been negligible." 


Wave-resonance tuning may be de- 
fined as that condition when a piece 
of wire or other metallic conductor of 
distributed inductance and capacity is 
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Dr. Louis Cohen applying the reso- 
nance wave tuning system to a 
superheterodyne. 


subjected to radio waves or electrical 
oscillations and either the length of 
the wire or the inductance апа capac- 
ity per unit length of the conductor 
are harmoniously adjusted with re- 
spect to the wavelength or frequency 
of the radio wave or electrical oscilla- 
tions. Or, simply expressed, it means 
capturing a stationary radio wave on 
a piece of wire and then picking out 
the resonant or tuned points. The coil 
of wire, already referred to, harnesses 
the radio wave and the thin aluminum 
plate picks out the signals of the dif- 
ferent broadcasting stations. 


“This method of tuning," we are told 
by Dr. Cohen, "offered possibilities for 
many novel circuit arrangements suit- 
able for various uses in the reception 
and transmission of radio signals. In 
the mathematical discussion before 
the International Union of Scientific 
Radio-telegraphy. we shall describe 
circuit systems embodying this method 
of tuning and demonstrate that a high 
degree of selectivity is obtainable, and 
that it offers an effective method for 
the elimination of interferences. Also, 
multiplexing. both in the transmission 
and reception of radio signals, can be 
readily realized by a circuit system 
utilizing this method of tuning." 

The original but crude method of 
applying this basically novel system of 
tuning would be to use a straight, long 
wire as а wave conductor but, obvi- 
ously, the required length would be too 
unwieldy for use with our radio 
receivers, Therefore, we are reminded 
by Dr. Cohen, “To make use of wave- 
resonance tuning in a practieal way, 
a wave-conductor must be made avail- 
able that will meet the conditions of 
practical dimensions, and affording 
convenient means of adjustment for 
different frequencies, This is realized 
in the design of a wave-conductor 
which consists of a solenoidal coil 
mounted on a metal plate,” 


“The dimensions of the coils used 
for the broadcast frequency are 8 
inches long and 2 inches in diameter, 
wound with a suitable number of turns 
of wire giving the required length of 
conductor, and at the same time keep- 
ing the dimensions within practical 


limits. The dimensions of the coil as 
well as the number of turns may be 
varied to meet particular requirements 
of design in the matter of frequency 
range. By varying the distance 
separation of the movable plate from 
the coil, the distributed capacity and, 
to some extent, the distributed induct- 
ance are varied, affording a convenient 
means for adjustment. In some cir- 
cuits, the metal plate is grounded and 
in others ungrounded, depending upon 
the particulae circuit arrangement in 
which it is used." 


Practical Adaptation of System 


“The possibility of the adoption of 
wave-resonanee tuning for the recep- 
tion of radio signals is quite obvious, 
providing suitable means are intro- 
duced for transferring to a receiving 
device the voltage or current energy 
from the wave-conductor. This can 
be accomplished in various ways; it is 
largely a matter of coupling. The 
simplest way is to couple a closed 
circuit. preferably tuned, to the wave- 
conductor, and the voltuge developed 
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FORTHCOMING ARTICLES 


We have been very fortunate in 
securing a number of excellent 
articles that, on the whole, serve 
well to reflect the general engineer- 
ing and industrial trend in the radio 
field. The subjects dealt with hinge 
around the most recent develop- 
ments, 


Clyde L. Farrar, of the University 
of Idaho, is to present the results 
of his work on band-pass tuning, in 
the July issue, In this same issue 
there will appear an article on loud- 
speaker response measurement, by 
L. G. Bostwick, of the Research De- 
pariment, Bell Telephone Labor- 
Tories, 

The long promised articles on 
sound recording and_ reproduction, 
and the gavernor grid amplifier are 
in preparation. They are scheduled 
for un early issue, 
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across the condenser of the closed cir- 
cnit applied to the grid-filament of a 
vacuum tube in the usual way. If 
desired, additional tuning may be had 
by the use of a tuned radio-frequency 
amplifier, and in that case the wave- 
conduetor tuning serves to superimpose 
another degree of tuning, giving a 
remarkably high degree of selectivity, 
and this without any loss in efficiency. 
In fact, it may be used in connection 
with any of the well-known types of 
commercial receivers, In practice, it 
is found that a sufficient degree of 
coupling is obtained by placing the 
wave-conductor close to the receiving 
set; the coupling is largely electro- 
static.” 

“A better arrangement, however, is 
to connect the metal plate of the wave- 
conductor to the receiving set. In this 
case, the metal plate serves a double 
purpose; that of adjusting the wave- 
conductor and as a coupling means. I 
had the use of a Stromberg-Carlson set 
in which the primary is untuned; the 
metal plate of the wave-conductor is 
connected to one terminal of the pri- 
пагу coil, and the other terminal is 
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open. The coupling from the primary 
to the tuned secondary circuit is, obvi- 
ously, electrostatic. Very good results 
in the matter of volume and selectivity 
were obtained with this arrangement.” 


Elimination of Interference 


“Tuning by wave-resonance is well 
adapted for the elimination of inter- 
ferences. A wave-conductor connected 
in series with an antenna can be made 
to respond resonantly by proper adjust- 
ment to signals of a particular fre- 
queney, and it should follow from this 
that it should also function efficiently 
из an energy absorber of an interfering 
signal of that particular frequency. 
That this is actually so was demon- 
strated experimentally, and accom- 
plished in the following manner, The 
receiver is connected to the antenna 
in the usual manner, and a wave-con- 
ductor connected to the junction point 
of antenna and receiver. By the proper 
adjustment of the wave-conductor to 
the frequency of any particular inter- 
fering signal. a voltage wave is estab- 
lished for that frequency at the junc- 
tion point of antenna and receiver and, 
consequently, very little if any signal 
current of that particular frequency 
will pass into the receiver." 


Multiplex Reception 


“The possibility of utilizing wave- 
resonance tuning for multiplex recep- 
tion naturally suggests itself. If, as 
it has been indicated, it is possible to 
eliminate several interfering signals of 
different frequencies by the use of sev- 
eral wave-conduetors, each adjusted to 
a frequency of one of the interfering 
signals, then it should be possible to 
reverse the process by coupling receiv- 
ers to the wave-conductors through 
each of which a signal of one fre- 
quency only, for which it is in adjust- 
ment, is transmitted to the correspond- 
ing receiver. This has been ассош- 
plished in a highly satisfactory man- 
ner." 

“This multiplex method should prove 


: useful for broadcast reception in apart- 


ment houses; one large antenna serv- 
ing as a supply source of the signal 
energy for all the receivers in the var- 
ious apartments. It would be simply 
а matter of extending lead-wires from 
the antenna to the different apartments. 
each connecting to a wave-conductor 
which is coupled to a receiver. A 
small reduction in signal strength oc- 
curs only when all the receivers are 
operated on the same frequency, and 
the probability of any large number of 
receivers operating simultaneously on 
the same frequency is likely to occur 
only when receiving from a local sta- 
tion, in which ease the energy is more 
than sufficient, and the reduction in 
intensity would not even be noticed. 
For distant stations, if the receiving 
sets are operated on different fre- 
quencies, no appreciable effect is pro- 
duced on either the tuning or strength 
of signals by the addition of other 
receivers connected through. wave-con- 
ductors.” 
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Production Testing of Vacuum Tubes' 


Hinging on a Detailed Description of the Circuit and Components of an 


Automatic Tester Capable of Handling 8,000 Tubes Per Hour 


N THE manufacture of radio 
tubes, one of the most important 
operations is the final electrical 
test to reject all inoperative tubes 

and those outside of а range which are 
not satisfactory for set operation. 
Four or five years ago, when the pro- 
duction of vacuum tubes was just com- 
mencing on a large scale, the general 
procedure of testing was to check each 
tube individually for the following 
characteristics : 


1. Filament current. 

2. Emission. 

3. Plate current. 

1. Gas current. 

5. Eleetrical leakage. 

6. Amplification constant. 
7. Plate resistance. 

8. Mutual conductance. 


As the productions increased, the 
task became so great that means had 
to be devised for simplifying this 
operation. It was found that the tubes 
could be held within the desired char- 
acteristics by checking a few of the 
essential characteristics of the tube. 
The limits for these essential tests 
were determined by target diagrams 
The essential characteristics which are 
now checked on all tubes are: 


1. Emission. 

2, Plate current. 

3. Gas current. 

4. Electrical leakage. 


The filament current is not ordi- 
narily tested because of the fact that 
it ean be held within very narrow 
limits by checking the wire before it 
is used in tubes. Likewise, the ampli- 
fication constant, plate resistance and 
mutual conductance are not ordinarily 
read, because the dimensions of the 
grids and plates are checked before 
assembly and a very close check is 
kept on the centering of the elements. 
Hence by a proper setting of the 
emission, plate current and gas limits, 
the tubes can be maintained within the 
desired limits for the other charac- 
teristics. 

The method of testing 
essential characteristics has been to 
have numerous girls with separate 
test sets checking every tube and dis- 
carding all those outside of limits. As 
the production gradually increased, 
the number of test sets necessary be- 
came very large. The time required 
to keep all these sets operating alike, 
the ealibration of meters and the re- 
placing of batteries was a considerable 


for these 


+ From a paper delivered before the Radio 
Club of America, November 14, 1928, 
* Chief Engineer, DeForest Radio Co. 


By Allen В. DuMont* 


task. It can be realized that even 
when extreme care is taken to see that 
everything is all right, there is a possi- 
bility of some time elapsing before а 
meter off calibration, a wrong battery 
setting, or a circuit which does not 
always have perfect contact, is discov- 
ered. Likewise, the test girls are li- 
able to make slips occasionally, due to 
carelessness or fatigue. 

Because of these facts. work was 
started on a machine which wonld 
automatically test the tubes and sort 
them into the following classifications 
necessary for eflicient factory opera- 
tion: 


1. Broken filaments and all fypes 
of short circuits. 

9. Gassy and low emission tubes 
as well as any tubes having elec- 
trical leakage between the various 
elements. 

3. Tubes outside the 
range for plate current. 

4. Good tubes. 


specified 


By a classification of defects as de- 
scribed above. it is possible for the 
factory engineers to get back at the 
source of trouble causing these rejects 
and make the necessary corrections. 
At the same time, the good tubes are 
picked out of the defective tubes and 
sent to the packers. ‘This machine 
consists of an electrical control board. 
connected by means of a cable to the 
mechanical apparatus which connects 


A general view of the automatic tube testing equipment. 
chutes in the foreground. 
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the tubes in succession to the various 
test circuits. Connected with the 
mechanical apparatus is the automatic 
loading device and moving belts which 
convey the defects and good tubes 
away from the machine. The loading 
is accomplished by having a belt 
divided into sections and timed to 
move at the same speed as the ma- 
chine. The bulbs are placed in indi- 
vidual sections on the machine by the 
divided belt. It is necessary, how- 
ever, to provide some means to locate 
the pins and insert them in the socket 
at each individual section. This is ac- 
complished by rotating the tube by 
means of a rubber pad until the pin 
in the base hits a stop. The large and 
small pins of the tube are now lined 
up with the socket and the tube is 
pushed in by means of a metal slide 
set at an angle and equipped with 
springs. 


The Automatic Tester 


The fundamental idea in connection 
with this tester is that tubes are placed 
automatically in a socket and by 
means of a rotating disk. equipped 
with contact rings and brushes. are 
successively connected with specially 
designed electrical circuits to test for 
the desired characteristics, The cir- 
cuits are also desigued to be set 
normally to throw out a tube and а 
good tube releases the relays deéngiz- 


Note the sorting 
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ing the ejector circuit. The arrange- 
ments of the contacts are such that the 
test circuits are first connected up 
allowing the meters and relays to come 
to a fixed position before the ejector 
circuit is connected in. This serves a 
double purpose. It makes for greater 
speed in testing because of the fact 
that the ejector circuit is not con- 
nected in while the meters and relays 
are becoming stabilized. It also per- 
mits the system to be operated with 
all the circuits set at “danger,” as in 
а railway block signal system. 


The ejecting mechanism consists of 
three solenoids located opposite the 
various chutes into which the defects 
are Sorted, The tube is ejected by the 
solenoid moving forward and a cam 
engages an incline track located on 
the solenoid, pushing the tube out of 
the socket. The good tubes must clear 
the three defect positions and are then 
pushed out mechanically by means of 
a fixed incline track operating a cam 
connected to the tube socket. 

The first circuit is designed to eject 
the following defects: 


1: Open filaments. 

2. (minus) Filament to plate shorts. 
3. (plus) Filament to plate shorts. 
4. (minus) Filament to grid shorts. 
5. (plus) Filament to grid shorts. 
6. Plate to grid shorts. 


The essential features of this circuit 
are: two telephone relays, a protective 
resistance, and a power control relay 
which operates the solenoid. When a 
good tube is in the socket, current 
flows through these telephone relays 
and breaks а contact which opens the 
circuit to the power control relays, 
thereby allowing the tube to pass this 
position. If the tube is open-circuited 


SHORT 
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or short-circuited, no current flows 
through these relays, and the contact 
on these relays remains closed, thereby 
energizing the power control relays 
which closes a circuit energizing the 
solenoid which ejects the tube. The 
protective resistance is simply to pre- 
vent the storage battery from being 
short-circuited when a minus filament 
to grid short circuit occurs. 

The second circuit removes the fol- 
lowing defects: 


al Gassy tubes. 

2. (minus) Filament to plate leakers. 
3. (plus) Filament to plate leakers. 
4, Grid to plate leakers. 

5. Low emission. 

as well as removing 

(minus) Open filaments. 

(minus) Filament to plate shorts. 
(plus) Filament to plate shorts. 
(minus) Filament to grid shorts. 
(plus) Filament to grid shorts. 

. (minus) Grid to plate shorts. 

as a further check on circuit number 
one. 

The essential parts of this circuit 
are: a sensitive relay, a milliammeter, 
a protective relay, and the necessary 
batteries in the grid circuit. In the 
plate circuit there is a 500,000-ohm 
resistance, a microammeter and the 
necessary batteries. The filament cir- 
cuit simply consists of the necessary 
batteries, rheostat, and voltmeter. In 
connection with the plate circuit there 
is a one-stage vacuum-tube amplifier, 
in the plate circuit of which there is a 
sensitive relay and milliammeter. The 
two sensitive relays referred to are 
connected to a power relay which 
operates a switch connected to the 
solenoid. 


юн 


o og 


Schematic diagram of the automatic tube tester. Note the special relays. 
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Operation of Tester 


The general operation of this cir- 
cuit is as follows: if the tube to be 
tested has the required emission, the 
relay in the grid circuit operates so 
that the contact arm moves off the 
bottom contact and does not touch the 
upper contact. If the emission is be- 
low the required value, the arm of 
the relay does not move off the lower 
contact. In any one of these cases, if 
contact is made by this relay, the 
power control relay is energized, 
operating the ejector. The protective 
relay is provided to prevent an excess 
of current due to a short circuit from 
damaging the sensitive relay or mil- 
liammeter. If the current goes above 
the value which would cause harm to 
any one of these instruments, this re- 
lay opens and puts a resistance in the 
circuit which limits the current to the 
sensitive relay and milliammeter. The 
gas in the tube is tested in the plate 
circuit. If there is no ionization pres- 
ent, there will be no current flowing 
in the plate circuit, and hence the 
plate current of the amplifier tube will 
be at its normal value and the relay 
will be balanced between upper and 
lower contacts. However, if there is 
a current of two microamperes or 
over flowing in the plate circuit, the 
grid bias of the amplifier tube will be 
changed by one volt. This causes a 
change in the plate current of this 
iube and causes the contact arm to 
engnge the upper contact, closing the 
power relay, thereby energizing the 
solenoid. 


The reason the sensitive relay in 
this circuit is balanced between an 
upper and lower range is that in case 
the filament of the amplifying tube 
should burn out, or the grid or plate 
voltage fail, the contact arm would 
automatically engage either the upper 
or lower contact and throw out all 
the tubes in this particular position. 
Hence it will be seen that if a tube 
has the required emission and the gas 
current is not above the desired limit 
and has no leakage between the fila- 
ment to plate, or grid to plate, the 
tube is allowed to pass by this posi- 
tion. Electrical leakage is determined 
and taken care of in a similar man- 
ner to the gas current. 


When the automatic tester was first 
started the preceding method of test- 
ing for gas and leakage was not used, 
Instead a microammeter was fitted 
with a shutter and when it moved 
over a certain amount, light was ad- 
mitted to a selenium cell which in 
turn worked a sensitive relay. As a 
strong light was used it was easy to 
get a charge of several milliamperes 
in the cell circuit which worked the 
sensitive relay. However, it would 
have been impractical to try to 
operate a relay between a range of a 
tenth of a microampere which would 
have been necessary if this or the 
preceding method were not used. The 
cell method was not satisfactory when 
testing at high speeds because the 
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sensitive microammeter was not suf- 
ficiently damped. Тһе present method 
using a high resistance in the plate 
circuit. in conjunction with a tube 
amplifier, permits rapid and certain 
operation and can be set to throw out 
tubes within a tenth of a microampere 
of any desired value. 

The third circuit operates to eject 
the following defects: 

1. Low plate current tubes. 
2. High plate current tubes. 

as well as 
1. Open filaments. 
2. (minus) Filament to plate shorts. 
3. (plus) Filament to plate shorts. 

Тһе essential parts of this circuit 
are a sensitive relay, a milliammeter, 
a protective relay, the necessary bat- 
teries in the plate circuit, and the 
necessary batteries in the grid circuit 
together with the power control relay. 
If the tube has the proper plate cur- 
rent, the sensitive relay in the plate 
circuits operates so as not to make 
contact. If, however, the plate cur- 
rent is low. or high, contact will be 
made in this relay operating the 
power control relay which operates 
the solenoid and ejects the tube. It 
is evident that an open filament will 
have no plate current and also that 


filament plate shorts will operate the 
sensitive relay. 


Miscellaneous Points 


One of the problems that came up 
in conjunction with this machine was 
to develop a socket which would stand 
several thousand ‘insertions an hour 
and last under steady use. The stand- 
ard commercial sockets were tried and 
would not last a day and continue to 
give good contact. After numerous 
trials a socket having the four con- 
tacts set in slides, and the tension to 
these contacts supplied by an annular 
rubber ring, was developed which 
would supply positive contact and last 
several months without replacement. 


Signal lights are provided on this 
machine to indicate the operation of 
the various circuits. These lights are 
siniply connected across the line to the 
power control relay. 

The sensitive relays referred to are 
essentially meters, but instead of hav- 
ing a pointer, they have a contact arm 
which makes contact between an upper 
and lower range and may he adjusted 
to suit the desired conditions. A 
spring is provided to hold the movable 
arm to the lower contact. Ilence, the 
eontaet is normally closed and must. 
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be opened to allow the tube to pass. 
These relays are special high-torque 
relays which have been developed for 
this particular purpose and can be set 
to work within one-twentieth of a 
milliampere. 

As all the circuits are so designed 
that a failure in the test apparatus 
throws all the tubes out at one defect 
position, it is impossible for a defec- 
tive tube to be packed. 

This machine will operate satisfac- 
torily at speeds up to 8000 an hour. 
With this machine no operators are 
required either to load or unload, and 
by the old manual testing method, the 
maximum limit per operator is around 
225 per hour. 

The same general procedure as out- 
lined can be adapted to various uses 
such as testing resistances, trans- 
formers, condenser units or almost 
any electrical apparatus. It is evi- 
dent however that before a machine 
of this type can be used to any eco- 
nomie advantage the number of units 
to be tested must run into consider- 
able figures. In many cases this can 
be overlooked due to the more uniform 
product which the manufacturer is 
enabled to turn out. 


Analysis of Papers Employed in Radio 


Manufacturing 


Ш. A Study of Special Papers—Methods of Research, and a Bibliography 


of fibres representing the paper 

used in the cone type loudspeaker. 

On a close examination of this 
paper it will be seen that it is ex- 
tremely bulky. If this paper were 
made hard and brittle, it would en- 
tirely lose its qualities as a cone 
speaker paper. It will be seen from 
this microphotograph that the fibres 
are of the conventional type and are 
elongated. In this case a brushing 


I N Fig. 38 we have a combination 


Fig. 38. A brushing effect instead 

of a chopping action in the beat- 

ing make this combination of fibres 

in loudspeaker cone paper conven- 
tional and elongated. 


By I. L. Gartland 


effect was used in beating instead of a 
chopping action. A beater can per- 
form both these actions and the op- 
erator at the paper mill is instructed 
by his chemical control department 
whether or not to keep the fibres long 
or short. Cone speaker paper is ex- 
tremely bulky and "dead"; that is to 
say, it does not possess the usual tinny 
sound or the rattle that most papers 
possess. It is constructed for reson- 
ance and the ease with which disin- 
tegration was effected indicates that 
this was the paramount consideration 
in its making. 

Fig. 39 is a microphotograph of the 
fibres of “Fish” paper. Considerable 
difficulty will be encountered in the 
disintegration of these fibres due to the 
chemical and mechanical hydration of 
the fibres while in preparation, and it 
might be found necessary to use small 
glass beads in the test tube as an aid 
in disseminating the fibres. 

Cone paper and Fish paper are inter- 
esting studies when their analyses 
are executed at the same time, the 
former possessing soft, pliable and 
bulky qualities, while the latter is 
hard and brittle. 

There are many other combinations 
of cellulose that go to make up dielec- 
trie and insulating paper. The art of 
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constructing these papers in the paper 
mill requires considerable skill in the 
making and likewise research in the 
laboratory. It is this combination, 
with the aid of the consumer whieh 
help us develop our products to the 
highest degree, and without this co- 
operation there is little hope of ob- 
taining success. 


Microscopic Measurements 


It is important that a record be 


Fig. 39. A microphotograph of the 
fibres of "Fish" paper. 
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TABLE ОЕ 
Tube Length — 160 mm. 


MAGNIFICATIONS 
Projection Distances — 250 mm. 


OBJECTIVES HUYGENIAN OCULARS CORRECTIONS 
(4) 5 0:4. 725 10 12.5 
32 mm. 20x 26x 30x 40x 50x 
(10) | os 
16 mm. 50x 64x Tox | 100x 125x 
(45) 
4 mm. 225x | 288x | 338x | 450х 562х 
(97) 
1.9 oil im. 4N5x | 621х | 727x | 970x 1212x 
Fig. 40. 


available of the magnification of the 
equipment one has to work with and 
for this purpose a small chart can be 
made (Fig. 40) to consult as experi- 
ments nre made, 

In order to obtain tlie relative values 
of fibres, measurements of these fibres 
аге often required and to accomplish 
this the following method is used. 


This method applies also. то the 
measurements of any microscopical 
objects : 


Purchase an ocular micrometer, and 
stage micrometer the latter being sold 
in either 1/1000 of an inch calibration 
or in MM. The MM is preferable be- 
cause this is more or less the standard 
unit on both foreign as well as do- 
mestie microscopes. There are three 
types of ocular micrometers most con- 
monly used: 

1. А small glass cirele, similar to a 
cover glass, with calibrations thereon 
(Fig. 41) and inserted in the ocular 
where the real image is formed. 

2. An ocular (usually 7.5x) with a 
permanent calibrated eireular glass 
thevein (Fig. 42). 

3. A Filer micrometer (Fig. 43). 

Of these three types. the first and 
second will he found not only con- 
venient but quite accurate for the pur- 
pose intended and we will eonfine our- 
selves to these. 

The value of the Ocular Micrometer 
varies with the magnification of the 
real image. The higher the magnifica- 
tion of the objective, the less the ocular 
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OCULAR MICROMETER 


Fig. 41. The position of the ocular 
micrometer, where the real image 
is formed, in the eyepiece. 


mierometer valuation and the lower 
the magnification. the greater the 
valuation, Tube length likewise varies 
the valuation, To give the ocular 
mierometer а value, a stage miero- 
meter is used, These are usually cali- 
brated in 0.1 to 001 MM. or in from 
1/100 to 1/1000 of an inch. 

The appearance of the slide miero- 
meter resembles the conventional 
Microscope slide, but in the center of 
it. and almost invisible to the naked 
eye, will be found the etchings of the 
calibrations, Phe operator is again 
cautioned to check his illumination 
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Fig. 42. An ocular 
micrometer contain- 
ing a permanent cali- 
brated circular glass. 


(Courtesy, Bausch 
Lomb) 
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caretully as le will waste considerable 
time trying to locate these etchings, 
The following suggestion will assist in 
finding these lines: A piece of cotton, 
smeared with ordinary blue writing 
ink and rubbed across the slide in a 
lateral direction, will allow the ink to 
lodge in the etching grooves and aid 
iu finding them. The ocular micro- 
meter is then placed in the tube and 
the stage micrometer centered and 
foensed until the lines of the stage 
micrometer are plainly visible, Adjust 
the position of the stage micrometer 
until the lines align themselves with 
those of the ocular micrometer, It 
will be found that on the tirst atfempt 
the alignment will resemble Fig. 44. 
If this is the case, the adjustment of 
the tube will compensate for this non- 
alignment and the result should be as 
illustrated in Fig. 45, which represents 
a perfect alignment. 

lt will be noticed that in Fig. 44 
the heavy (stage micrometer) lines are 
slightly to the right of the fine (ocular 
micrometer) lines, 

Assuming that the adjustment is 
correct and that an MM slide is used. 
the value of the ocular micrometer 
eur now be determined... А medium 
power objective should be used first. 
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By dividing the number of spaces on 
the stage micrometer by the number 
on the ocular micrometer, the quotient 
will equal the value of the ocular 
mierometer. For instance, if it re- 


quires 10 spaces on the ocular micro- 
meter to be included in the divisions 
of the stage micrometer and the stage 
micrometer value is 0.1 MM (assuming 
that 0.1 to .01 MM micrometer is used) 
is 0.1 2- 10 = 0.01 MM, 


each division 


Fig. 43. А Filer micrometer 
(Courtesy, Bausch & Lomb) 


i. e., each division on the ocular micro- 
meter is, therefore, 0.01 MM and any 
object coming within this division is 
0.01 MM in length or breadth. 

'Any change of objective or change 
in tube length changes the valuation 
of the ocular micrometer. It is al- 
ways well to record the details of the 
operation to get the value of the 
ocular micrometer in combination with 
different objectives. As а guide the 
following are the important points and 
might be added to the reference as 
suggested in Fig. 40: 


(1) Location with mechanical stage 
(refers to position of etch- 
ings). 

(2) Tube length 
10 x ocular — 4 MM objective 
10 x ocular —16 MM objective 
l0xocular —32 MM objective 

(31 Position iris diaphragm. 

(4) Light source. 


Do not, however, depend on these as 
a constant set position each time it is 
necessary to make measurements. The 
foregoing should act as a guide and 
thus save the operator considerable 
time in finding his values. 

If it is found necessary to measure 
the concavity or convexity of an ob- 
ject one should be careful that at 
the time of purchase the fine adjust- 
ment of the microscope is calibrated 
so that this measurement сап be ob- 
tained, 

This operation is very simple: Care- 
fully focus until either the lowest, or 
ndversely the highest, point of the 
object is visible. Read on the fine 
ndjustment the location, then focus 
up or down until the highest, or ad- 
versely the lowest, point is found and 
again consult the fine adjustment. The 
number of divisions between the first 
rending and the last represent either 
the coneavity or eonvexity of the ob- 
ject. 
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Fig. 44. The stage micrometer 

lines (heavy) are shown out of 

alignment with those of the ocular 
micrometer. 


Special Miscroscopes 


Binocular microscopes are becoming 
more popular, due to the ease with 
which they сап be used with a 
minimum strain on the eye. In 1851 
Professor J. L. Riddell devised the first 
practical one. Since then vast im- 
provements have been made and the 
instrument today is capable of pro- 
dueing effects, in some cases. better 
than the monocular type. 

Fig. 40 illustrates the modern m- 
strument. The older models were of 
the converging tube types, whereas. 
the more modern are of the parallel 
type. The more expensive stands 
manufactured today are interchange- 
able and either monocular or binocular 
tubes can be used. It is claimed. 
among other things. that more detail 
сап be seen by the use of the binocular 
than the monocular microscope. 


Aside from general microscopic 
analysis, there are special phases of 
the art for which special apparatus 
has been constructed. For example, 
the metallurgical microscope. for the 
examination of metals, wherein in- 
direct illumination is used because of 
the opacity of the materials examined. 
(See Fig. 41). The Brinell Microscope 
(Fig. 48) is an instrument designed 
for the purpose of measuring the im- 
pressions of the Brinell Ball Test. 
There is also the Comparison Miero- 
scope (Fig. 49), used for comparing 
(microscopically) any two objects that 
сап be brought within its field. The 
Abbe Refractometer is of special de- 
sign, used for obtaining the measure- 
ment of refractive indexes and dis- 
persion of fluids, solids and plastic 
bodies. 

For the laboratory of the radio 
manufactures, however. the conven- 
tional Compound Microscope, manu- 
factured by a responsible concern, is 
recommended. Most of the micro- 
scope manufacturers will be of great 
assistance in choosing the proper in- 
strument, and they should be con- 
sulted. 

The operator upon whom lies the 
responsibility of interpreting his ex- 
aminations for the manufacturing de- 
partment ог research department 


should have a method of obtaining his 
results accurately and speedily. 

The procedure can be divided into 
two distinct classes: 

1. Comparative Analysis. 

2. Research Analysis. 

Comparative analysis is subdivided 
into 

A. Comparison of qualities. 

B. Control of standard specifications. 

The comparison of qualities (А) 
deals mostly with new materials sub- 
mitted by the purchasing department 
to the laboratories ах a substitute for 
those being used. 

Control of standard specifications 
(B) has to do with the checking of 
raw materials to be used in the prod- 
uct manufactured. 

Research analysis (Class 2) has to 
do with the laboratory's endeavor to 
find. or create. cheaper and equally 
good substitutes for materials already 
being used. 


Methods of Research 


Microscopie analysis is — equally 
peculiar to certain industries and iu- 
volves not only chemical and general 
microscopy, but also metallurgical 
microscupy. It is impossible to lay 
down certain rules of procedure, unless 
the given industry is known, The 
author has endeavored to suggest. hy 
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Fig. 45. Here the two sets of 

tines of the micrometer are shown 

in perfect alignment, which is the 
correct adjustment. 


touching on the many fields of micro- 
scopical analysis, what can be done 
with the microscope. 

Each subject referred to is in itself 
а study, and text books on these par- 
ticular branches must be consulted in 
order to obtain more detailed infor- 
mation. 

"The ensuing bibliography will cover 
as much as possible books which 
might refer directly or indirectly to 
the subjects covered in this article. In 


1 


A microphotograph, executed by the author, that represents Sulphite fibres 


of the Coniferous group, 
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Fig. 46. A modern binocular 


microscope. 
(Gourtesy, Bausch & Lomb) 


addition to this the reader might 
refer to, the Proceedings of the Royal 
Mieroscopical Society, London, Eng- 
land; the Microscopical Society of 
New York, (collaborating with the 
American Academy of Science), the 
Index Medicus, and the Wistar Insti- 
tute Journals. 

The Microscopical Society of New 
York meet usually at ilie Museum of 
Natural History, їп New York City. 
This society was organized to promote 
general interest in this subject, and 
ull branches of it. 


Bibliography 
(More Kecent) 
Conrad  Beck—''The — Mieroscope." Two 
PX MS 1921 and 1924 (R. & J. Beek 
td. 
Emile M. Chamot—‘“Elementary Chemical 
Microscopy.” ‘wo editions. Second pub- 


] 


Fig. 49. Y › 
scope for comparing microscopi- 


The Comparison micro- 


cally any two objects 
within its field. 


(Courtesy, Bausch & Lomb) 


brought 


lished in 1921, and 
Wiley & Son, N. Y). 

Alfred C. Coles—"Critieal 
(D. Van Nosrrand Co. 1922) 

M. I. Cross and Martin J. Cole—"Modern 
Microscopy.” Last edition rearranged 
by Herbert F. Angus. (Chicago Medical 
Kook Co. 1922) 

Simon Henry Gage—‘The Microscope,” 
Dark-Field Edition (14th) Revised. (The 
Comstock Publishing Co. 1925-1927.) 

В. К. Johnson—‘Practieal Opties for the 


Revised. (John 


Microscopy.” 


Laboratory and ор" (Benn 
Bros. Ltd. London, England.) 

J. E. Sears—‘Precise Length Measure- 
ments." Journal of the Royal Society of 


Arts. Vol. LXXI Oer. 1923. 
W. T. Sedwiek and H. W. Tyler—aA Short 
History of Science. New York, 1917. 
James P. . Southall—^"Mirrors, Prisms, 
and Lenses," (The Macmillan Co., 1923.) 


General Bibliography 


George Adanms—''Mierographia Illustrata." 
Published for the author, London, 1771. 

Roger Bacon—‘Opus Majus, (Williams 
and Norgate, London 1807-1900) Edited 
by John Н. Bridges. Lssays—eollected 
and edited by А, G. Little Clarendon 
Press Oxford England, 1914. 

Henry Baker—*'Of Mieroscopes and Obser- 
vations made thereby, London, 1785. 

E. Bausch—'Manipulütion of the Miero- 
scope.” (Bausch & Lomb Optical Co. 
Rochester, N. Y., 1906.) 

L. S. Beale—"[Iow to Work with the Micro- 
scope.” (Harrison, London, 1880.) | 

Conrad Beck & Herbert Andrews "Photo- 
graphie Lenses," (London, England.) 

Conrad Beck—*“The Theory of the Micro- 
scope.” (London, England, 1908.) 

Sir David Brewsrer—"A Treatise on the 
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Fig. 48. The Brinell microscope 


for measuring the impressions of 
the Brinell Bail Test. 


(Courtesy, Bausch & Lomb) 


Microscope." Encyclopedia Britannica, 
"th Edition, 1887.) 

Carpenter-Dallinger—‘‘The Microscope and 
its Revelations.” (London and Philadel- 
phia, 1901.) 

Emile Monnin Chamot—“Elementary Chem- 
ical Microscopy.” (First Edition) (John 
Wiley & Sons, New York.) 

C. H. Clark—"Practieal Methods in Micro- 
scopy.” (Boston, 1896.) 

S. IH. and H. Р. Gage—“Optie Projection.” 
(Comstock Publishing Co., Ithaca, N. Y.) 

J. Hogeg—'"'The Microscope, its History, 
Construction and Application.” (Rutledge, 
London and New York, 1898.) 

Journal of the Royal Microscopical Society. 
Published by the Society, 1878. 

A. . Lee—"The  Microtomist's Vade- 
mecum." (P. Blakiston's Son & Co. Phila., 
Penn., 1913.) 

"Lenses, their History, Theory and Manu- 
facture." (Bausch & Lomb Optical Co., 
Rochester, N. Y.) 

(London, 


Sir. Lsaae Newton—"Opties." 
England.) 

E. L. and Franklin Nichols—“The Elements 
of Physics.” (The MacMillan Co. New 
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Fig. 47. A metallurgical micro- 
scope for examining metals, using 
direct Illumination. 


(Courtesy, Bausch & Lomb) 


State of Discoveries Relating to Vision, 
Light and Colours," (London, 1772.) 

E, J. Spitta—‘Microseopy.” (John Murray, 
London, 1907.) 

Transactions of the American Microscopical 
Society. Published by the Secretary of 
the Society, N.Y.C., N. Y. 

J. Waterhouse— Transactions of Royal 
Photographic Society of Great Britain, 
Vol. XLII, Jan. 31, 1902. 

Charles-Edward Amory Winslow—''Elements 
of Applied Microscopy.” (John Wiley & 
Sons, N.Y., 1905.) 

Wistar Institute of Anatomy and Biology— 
Transactions of this Society, 36th St. & 
Woodland Ave., Phila. Pa, 

Sir. A. E. Wright—“Principles of Micro- 
К (The MacMillan Company, N.Y., 
1 4 


Bibliography on Paper Manufacture 


Cross & Bevan—-"'Researches on Cellulose.” 
First and Second Edition, 1901-1906. 

Cross, Bevan and Sindall, with collabora- 
tion of W. N. Bacon—Wood-Pulp and 
inis (D. Van Norstrand Co., N. Y., 


Griffin & Little—“Chemistry of Paper 
Making." (Н. Lockwood, 1894, N., Y.) 

J. Beveridge—“Paper-Makers Pocket Book.” 
England, 

G. Clapperton—"Practical Paper Making.” 
(D. Van Norstrand Co., N. Y.) 

Alexander  Watt—"The Art of Paper 
Making." (D. Van Norstrand Co., N. Y.) 

Edwin Suterneister—''Chemistry of Paper 
Making." (John Wiley & Son, 1920, N. Y.) 

П. A. Майдох—“Рарег.” (Sir. Isaac Pit- 
man & Sons, N. Y.) 

Н. Р. Stevens—“The Paper Mill Chemist.” 
(Scott, Greenwood & Son, London, 1919.) 

L. E. Andes—"The Treatment of Paper for 
Special Purposes." (Scott, Greenwood & 
Son., London, 1907.) 

G. 8. Witham—''Paper Manufacturing." 
(New York, 1919.) 

R. W. Sindall—“Paper Technology.” (Chas. 
Grifün & Co., London, 1910.) 

Technical Association of the Pulp and Paper 
Industry—Publications of papers by 
members and Standardization Committees 
(Division of the American Pulp and 
Paper Ass'n.), New York City. 

Technical Association of the Canadian Pulp 
and Paper Ass'n——Publiention of papers 
by members and Standardization Commit- 
tees. Montreal, P. Q., Canada. 

Paper Section, Bureau of Standards, Wash- 
ington, D. C. 


(The End) 


Correction: On page 28, May 1929, 
the titles of the columns of counts in 
the second column, Mechanical Pulp 
and Sulphite Pulp should be reversed. 
The average percentage of the Sul- 
phite Pulp should therefore be 193,9. 
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Five-Meter Work 


Some Theory and Practical Observations on Five-Meter Transmission 
and Reception, Including Construction. Suggestions 


ROBABLY the greatest set-back 
encountered in reception of 
5-meter signals: is the inability 
to successfully record at all 
times, and under adverse atmospheric 


conditions, these feeble . impulses, 
which we know to be penetrable 
through space and with а velocity 


equivalent to light. 

The inability to successfully receive 
these impulses is not wholly the fault 
of equipment, as some very good ap- 
paratus has been built in the past and 
signals recorded at a great distance, 
but not continually. Signals were 
generally heard only for a short pe- 
riod of a very long schedule. 

From this advanced the famous 
"skip distance" theory, which is as 
much to say that signals travel up- 
ward until they hit the “Heaviside 
Layer”; whereupon they are reflected 
to some remote portion of the earth, in 
the neighborhood of 5000 miles dis- 
tant. Also, that failure to success- 
fully record signals at a comparatively 
short distance seemed to indicate that 
such was the case. 


Theory and Practice 


By examining Section B. of the 
wave chart shown in Fig. 1, it will be 
noted that the transmitter “T” is 
radiating a wave 5 meters in length, 
according to most accurate measure- 
ments known at the present time; 


x U. S. Marine Hospital No. 21, Staple- 
ton, N. Y. 


SECTION -A 
(PRACTICAL -SEE TEXT) 


I 
E 
E 


By C. H. West* 


of 


5-meter 
receiver constructed by the author. 


Genera! view the 


which is proceeding upward until it 
strikes the Heaviside Layer. This is 
represented by various lines running 
at angles from the transmitter, and 
represents the action of the wave— 
whieh is not by angles, but simply 
shown that way for illustrative pur- 
poses. 


Possibly the best demonstration of 
wave action is not by the "stone aud 
water method", but by the conven- 
tional toy balloon. Аз air is blown 
into the mouthpiece, the balloon in- 
creases in size, but still retains the 
round shape as the rubber expands. 
The expansion is equal in all direc- 
tions, and radio waves radiate into 
space in all directions and instantly. 
This ean be compared in action to the 
balloon expanding under air pressure. 

As noted on the wave chart, the 
earth is represented by grouped lines 
running from 1 to 2. From trans- 
mitter “Т” to 2 is listed as 5000 miles. 
One portion of the wave is shown re- 
Ófleeting from the Heaviside Layer; 
likewise, other portions appear at 
various points; but it must be remem- 
bered that the wave does not go in 
sections but touches all points to a 
certain degree, between “Т” and the 
5000 mile point. 

Whether greater signal strength is 
obtained on the full wave portions (5 
meters) along this distance is open to 
diseussion; however, the fact of long 
distance reception on certain осса- 
sions, with inability to record the 
Signal at а few miles, does not neces- 
sarily mean their is a "skip distance" 
in the true sense of the word. 

Looking at Section A, Fig. 1, whieh 
is based on actual and practical tests 
conducted by the writer, it will be 
noticed that two insertions appear on 
the earth line, in the form of a hill 
and a mountain. Most every experi- 


SECTION-B 


( THEORY -SEE TEXT) 


HEAVISIDE 


EARTH 


| 
со— 
S 


1000 M. 


(ACTING AS REFLECTOR) | 


| 
K 


т шааны И-Ы 


This chart shows the record of reception а 
experimenters on 


WWW americanracdiohistorv.com 


nd the theory of the supposed ''skip distance’ effect, 
this particular band of frequencies. (5 meters). 


as recorded by 
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menter and engineer engaged in 5- 
meter research has noticed the peculi- 
arity of being unable to record signals 
successfully, when located behind a 
hill or mountain. Likewise, the most 
advantageous point seemed to be on 
the highest peak. 


This can be best explained by ex- 
amining the wave action from the 
horizontal level, and reflection of 
vertical portions from the Ileaviside 
Layer. It is very evident that the 
mountainous obstruction is reflecting 
the horizontal portion of the wave as 
well as the reflected part from the 
Heaviside Layer, and it is equally evi- 
dent that other portions of reflection 
are going to miss the obstruction. 

It is behind these hills and mount- 
ains that experimenters have been 
on the verge of pronouncing 5-meter 
communication а dismal failure. It 
has always been assumed that a wave 
is a wave no matter how it is gen- 
erated, and if а 5-meter wave is 
transmitted, this should remain the 
wave, provided fluctuations of plate 
апа filament power supply are kept at 
a minimum. 


Change in Frequency Noted 


We do not care to go exactly con- 
trary to this belief; nevertheless, some 
recent observations have indicated that 
maybe our so-called "skip distance" is 
due to nothing more than the 5-meter 
transmitter radiating a 5-meter wave, 
whieh might be 4.6 meters at many 
points on the map. 

At point "E" on the chart (Fig. 1) 
Signals were recorded nicely at a dis- 
tance of two miles. By moving the 
receiver to point “F”, at the summit 
of the hill, signals remained on the 
same tuning point but with а marked 
Gegree of increased audibility. 

At point “С” signals became inaudi- 
ble. 'The receiver, in these cases, had 
а very low tuning scale; about 7 centi- 
meters, which required a micrometer 
action, representing 100 turns, to run 


ТАТО ДА 


The circuit dla- 
gram of the 
trans- 
mitter, a photo- 
graph of which 
is shown on the 
next page. 13 


is the induct- 
ance in the an- 
tenna circuit 
which is com- 
posed of the 
aerial and the 


counterpoise, A, 
A. 


ШШШ ШИШИ ЩИ 


from minimum to maximum on this 
7 cm. scale. Points "E" and “Е” 
signals were tuned in at about mid- 
way. on the tuning control, but at 
point *G" the signals appeared at the 
lower minimum, showing the fre- 
queney to have changed. This was 
not due to defects in the oscillator. 
At point "II", 7 miles from the 
transmitter, signals were again heard 
nt about the same tuning portion as 
for "E" and "F". At the summit of 
the mountain "I", signals were re- 
ceived. sharp tuned, loud and distinct, 
and, likewise, at about the same 
setting as for "E^", “E” and “H”. 
llowever, at “J” all the coaxing in 
the world failed to record impulses 
from the transmitter; and as a final 
resort, the receiver tuning inductances, 
being held in wire clips and adjustable, 
were shortened, thereby decreasing the 
tuning scale range. Signals were 
then located at point “J” and at an 
entirely different setting than pre- 
viously observed, Ав stated heretofore, 
the receiver had a 7 em. tuning scale, 
which means that it would actually 


ШИШИШИ 


The detector 
unit of the 5- 
meter receiver. 


Note that r-f. 
chokes are used 
in the filament, 
grid and plate 


circuits. Con- 

structional de- 

tails are  in- 

cluded |n the 
text. 


шшш! 


WWW americanracdiohistorv.com 


Radio Engineering, June, 1929 


tune from, say 5.14 to 5.21 meters. At 
points “E, F, б, Н” and “I” signals 
were received somewhere within this 
wave scale; actual measurement by 
the resonance click method being out 
of the question due to the broadness 
of the tuner and hand capacity effects 
of the frequency meter. 

At point “J” the signal was not 
within this scale, but much lower, and 
to properly record it, the receiver in- 
ductances were subsequently shortened 
to lower the tuning scale, while the 
micrometer tuning condenser remained 
the same and possibly covered ap- 
proximately the 7 cm. scale, but in the 
neighborhood of 5.07 to 5.14 meters. 
The point should not be overlooked 
that the transmitter remained at a 
fixed wavelength of about 5.17 meters. 

This seemed to indicate that at “С” 
and “J” the frequency was much 
higher. The foregoing action could 
not have been observed had the re- 
ceiver covered a one-meter tuning 
seale or even one-half meter, and 
neither can it be construed to mean 
that each’ indentation in the earth's sur- 
face—or projection for that matter— 
is going to change the tuning ratio. 
After all, the equations of the ele- 
ments may adjust themselves or give 
us some fixed rule upon which to 
work, 


However, the fact of long distant 


“reception at 5 meters is vague in de- 


tail. Only a few cases have been 
recorded which might be explained to 
the effect that the wavelength was 5 
meters at this point and possibly some 
other figure at various other distances. 


Sunlight Effect 


Sunlight has always been a large 
factor encountered in 5-meter experi- 
ments. It has been noticed that day- 
light reception is far more reliable, 
remaining so until the setting of the 
sun, whereupon signals fade badly, 
become wobbly, and as darkness falls, 
disappear entirely. 

Theory on this particular phase has 
been advanced on everything from red 
and green traffic lights to the Aurora 
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Borealis. Some suggestions have heen 
offered that sun rays tend to aid the 
natural project from the lleaviside 
Layer and thus prevent the impulses 
from wandering off into space beyond 
the atmospheric layer. On other 
wavebands, occupied mostly by 
amateurs, long distance reception re- 
mains fairly good at 20 meters dur- 
ing daylight, and 40 meters at night- 
time. 


It has been noted that stations thou- 
sands of miles away have been able to 
record signals and earry on communi- 
eations, while stations only a com- 
paratively short distance from each 
other could not communicate reliably, 
due to bad fading and weak signals. 
which at that identical moment could 
be reported strong and steady on the 
other side of the continent. This is 
food for thought—and deep thonght. 
Are the signals actually there? Is not 
some exterior object or element 
changing the wavelength to some other 
figure? 

It can be remembered by the writer 
how some years back with a spark 
transmitter tuned to 200 meters by all 
the science known at that time. was 
actually shooting out a wave of 600 
meters. 


It came to pass that a heavy feeder 
cable attached by rings to a dead 
ended steel cable running parallel to 
the aerial was acting as a ioose-coupled 
helix and re-radiating а wave approxi- 
mately 600 meters. which was chop- 
ping up the commercial work of our 
older and more experienced brothers 
to the point of having the writer of 
this article placed in a quiet location 
surrounded by stone walls. 

Our contention is not that transmit- 
ters are emitting a wave contrary to 
their operators, but there are plenty 
of other elements not in the form of 
feeder cables to do it for him, and 
possibly light plays an important part. 

On the other hand, most of our 


experiments under Section А, were 
conducted during darkness, and 
rechecked during daylight. The only 


noticeable effect was that signals were 
much stronger during the daytime; 
the constants. measurements and 
factors were the same for both fac- 
tions. This led to the belief that 
maybe the transmitter was radiating 
more energy during daylight than 
darkness. 


Experiments on Effect of Light on 
Waves 

A reliable source of plate and fila- 
ment eurrent was used so that this 
would be independent from the 60- 
cycle. 110-volt main lines and their 
subsequent change during these 
periods. A wavemeter. equipped with 
flashlight bulb, was placed in induc- 
tive relation to the oscillator апа 
tuned by an extension system until 
the filament gave forth a glow. This 
was accomplished during daylight, and 
as dusk appeared the glow left the 
flashlight bulb filament. A small 


The transmitter for 5-meter opera- 
tion. The two rods are the aerial 
and the counterpoise. 


movement of the wavemeter towards 
the oscillator caused the bulb to glow 
again, only to once more disappear 
when darkness settled. 

These observations were eontinued 
and rechecked. The results appear in 
Fig. 6. which is self explanatory. and 
indicates that an oscillator at 5 meters 
does not radiate as much energy dur- 
ing darkness as in bright sunlight. 
Although the amount of loss is small, 
close to the oscillator, it might be 
greater at a long distance. 

While a 2-watt loss at the higher 
wavebands would he hardly noticed. 
it is doubtful if this same amount of 
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power at a loss would act favorably 
from the antenna system of n 5-meter 
transmitter: which is about a total of 
4 feet including aerial and counter- 
poise, provided the same is operated 
at the fundamental, 


Effect of Artificial Light 


Ta recheck this action of sunlight, n 
large parabolie light  refleetor was 
placed at the rear of the irnnsmitter 
and equipped with a 800-watt inennde- 
scent bulb: whieh acted as a powerful 
senvehlight, and projected light rays 
on the oscillator, This caused the 
resonanee bulb on ihe wavemeter to 
glow as it originally did during actual 
sunlight tests. The reflector was 
then moved to a point. in whieh the 
wavemeler was between it and the 
oscillator. The light rays repelled the 
action of the oscillator; but at this 
point only. 

Powerful artifieial light is equal to 
sunlight so as causing a noticeable 
change in the output from a transmit- 
ter, This was not a new diseovery in 
principle, as the writer noticed dur- 
ing experiments over n year ago, that 
projected light steadied a signal over 
a T mile range, 

The object of this article is merely 
to aequaint the layman, who is econ- 
templating experimenting at & meters, 
with some facts and theories of which 
he may nof he wholly familiar with. 
Undoubtedly. many experimenters 
have dropped the matter in disgust, 
due to inahility to hear signals more 
than n mile from the radiating source. 
The persistent idens on hand regard- 
ing "what works on SO meters ought 
to on 2" is the main canse. 


An SU-meter band receiver will tune 
nicely from 60 to 90 meters, with n 
running seale of 30 meters; hut a 5- 
meter receiver will not tune from 3 
to 6 meters, Which is only a 3 meter 
tuning seale and equivalent to 300 
centimeters, and that represents more 
kiloeyeles than the average experi- 
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FIG.6 


This sketch shows the effect of light and darkness on the strength of 
the 5-meter wave. 
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menter has dollars; and after all, isn't 
our aim to try and segregate just as 
few of these kilocycles as possible? 


Construction Data 


Referring to Figs. 2 and 3, schematic 
diagrams appear for the transmitter 
and receiver, both operating on the 
ultra-audion principle. This circuit is 
a persistent oscillator, provided the 
desired wave is obtained by use of in- 
ductance and very little (if any) 
capacity. These diagrams are self- 
explanatory as all constants are given. 

However, in case of the receiver, 
this requires a detailed explanation of 
the tuning control (variable con- 


TO INDUCTANCE 


^SIDE VIEW- 


T. WASHER 
-- LOCKNUTS 


Details of the variable tuning con- 

denser, showing the micro-adJust- 

ment of the wedge for varying the 
capacity between A and A. 


denser) and regeneration control 
(filament rheostat). At a short dis- 
tance from the transmitter tuning is 
not critical, but as the distance is in- 
creased, likewise will the sharpness of 
tuning and regenerative feedback. For 
this reason it is imperative that. both 
these units be well constructed. 


The Variable Condenser: 


Referring to Fig. 4, A, A are two 
strips of spring brass 2 inches long 
and J4-to 14-inch wide, separated about 
l4-ineh at one end by a hard rubber 
Strip; while two outer lengths of equal 
thickness are bolted together by small 
machine screws. 

The wedge is about 314-inches long, 
1 ineh wide, and 1 inch thick at the 
base, In the end is bored a hole 3 
inches long and slightly larger than 
the control screw used; and on this 
same end should be fastened a thick, 
threaded washer, nut, or any threaded 
bushing, as a screw guide. By insert- 
ing a long brass machine screw 
through the panel and held securely 
to it by lock-nuts; any action of the 
control knob will move this wedge 
horizontally between the two capacity 
plates A, A. 

To prevent the wedge from shaking 
or wobbling, two flat supports should 
be placed under and over the plane 
surface. These should be а close fit. 


The wedge will then move horizontally 
true. It is not necessary that the ex- 
perimenter use this method of guiding. 
An upper and lower wooden track- 
tongue and grooved wedge, or any 
other method will suffice, as long as 
the wedge moves horizontally without 
binding or vibration; which would 
change the tuning not by the natural 
method this system intends. 


The Rheostat: 


This unit, like the tuning control, 
is vernier or micrometer in action, 
inasmuch as it provides a very gradual 
method of adjusting the filament tem- 
perature to provide the exact degree 
of regeneration. It is illustrated in 
Fig. 5. 

Procure a hard wood block and bore 
a hole 36-іпеһ in diameter for a depth 
of 3%-inches. On a brass machine 
serew about 10-32 thread affix a con- 
trol knob, and wind the screw thread 
full of ordinary resistance wire from 
an old rheostat (6 or 10 ohm). Insert 
the serew, with the wire, inside the 
hole in the block and fasten securely 
the projecting leads to washers drilled 
and screwed to the block ends, or by 
any other convenient method. Care- 
fully withdraw the screw for the first 
time by turning the knob to the left. 
The block will now contain a spiral 
of resistance wire which has the exaet 
pitch and thread as the machine screw. 
The change of resistance is accom- 
plished by the control screw, which 
progressively short circuits the resist- 
ance spiral. 

For the control of a UV-199 tube, 
an exterior rheostat may be required 
to aid in adjusting the detector tube 
filament to the desired degree, but all 
actual control during reception should 
be with the vernier rheostat. During 
local reception, at a short distance of 
one-half mile, the rheostat seems to 
have little effect but at long distance 
it is absolutely essential. 


Operation of Receiver 


Recent tests at 250 miles brought to 
light the fact that one-quarter turn 
of the screw thread dropped the re- 
generation to a point beyond audibility 
range. This subsequent reduction of 
filament current was so small that a 
Sensitive voltmeter would not have 
recorded the drop. 


The most sensitive point of the re- 
ceiver seems to be where a faint high 
pitched whistle is heard in the phones. 
Working slightly clockwise or anti- 
clockwise from this point, the correct 
amount of regeneration сап be easily 
obtained where signals are surpris- 
ingly loud. The receiver should be a 
good job. Cushion the detector tube 
on a rubber bath sponge glued to the 
tube socket and baseboard. This is 
important, otherwise exterior vibra- 
tions will cause a tube ring that is 
quite difficult to silence. 

Flexible leads of thin copper foil or 
No. 40 copper wire in spiral 1/16-inch 
in diameter, and %4-inch long should 
connect the heavier bus-bar leads to the 
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tube connections, The two inductances 
Should be made of heavy copper wire 
and arranged to slide within four wire 
clips, two to each inductance. This 
is the best method of adjusting the 
reeiver to resonance with the oscilla- 
tor, and should be accomplished at 
about one mile or more from the trans- 
mitter, and tuning to be worked so the 
wedge will record the signal at about 
midway position. 

It is surprising to note how any 
change in the frequency of the trans- 
mitter can be easily followed up by 
the micrometer action of this varia- 
ble condenser. At a distance of 250 
miles during tests, it required five 
rotations of the tuning knob to com- 
pletely delete the signal, which cor- 
responded to about a Y%-inch move- 
ment of the wedge, and probably less 
than a 1/32-inch movement of the two 
variable plates. 

This certainly is a small variable 
capacity, yet it represents a wide tun- 
ing scale at a great distance, while at 


the short range of one mile, these two 


plates may be separated from %-to 
l-inch without actually tuning the 
signal completely out. 

One very noticeable feature is evi- 
dent during continued research on the 
ultra-high frequencies; the human 
body will tend to a run a temperature 
if any excessive work is being done 
around the oscillator. However, this 
need not cause worry, as the indi- 
vidual can refrain from experiment- 


regeneration 
micrometer control, 


The filament and 


ing for a while. If high power and 
large output tubes are used, great care 
should be taken, as high-frequency 
burns at 56,000 ke. are extremely 
painful. 


Let it be understood, we do not 
guarantee 5-meter operation or com- 
munication, but we do know that 
with care and understanding this 
mystery band of frequencies will 
prove in time as easy as those now in 
use. We have proved it reliable at 250 
miles after four years of research, and 
intend to increase this distance to 
1000 miles or more in the near future 
and with low power; and possibly by 
only decreasing further the 7 em. tun- 
ing scale. 


Е 
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At the Turn of the Season 


HE radio indus- 

try, with the 

national assem- 

blage at the 
Fifth Annual Conven- 
tion and Third Annual 
Trade Show of the 
Radio Manufacturers 
Assoelation, at Chi- 
cago, finds itself at 
the peak of eficient 
organization аз a dis- 
tinet industrial entity 
of our country. 

“Organization” is 
the watchword of efi- 
cient industries in 
this new age of com- 
merce. It is not an 
open sesame to success 
but it is an imperative 
necessity to every in- 
dustry. 

The radio industry, through the Radio Manufac- 
turers Association, and through affiliated radio organ- 
izations, is at the forefront of industrial organizations. 

Six years ago a bare handful of radio manufac- 
turers, these ineluding some of the smaller interests 
in radio production, had а vision of a radio 
"industry." In the radio gathering at Chicago this 
vision is realized. 

Every branch of this new but giant industry, whose 
total national sales are now approaching the billion 
dollar mark, is now well organized. The Radio 
Manufacturers Association includes in its ranks vir- 
tually every prominent manufacturer of every radio 
product. The distribution branch of ihe industry, the 
Federated Radio Trades Association, the national or- 
ganization of radio jobbers and dealers, is also effi- 
ciently organized, with influential members in every 
state of the Union, The other side of the radio 
“Friangle,” the National Association of Broadcasters, 
also has grown shoulder to shoulder during the same 
period with the organization of radio manufacturers 
and distributors. And more important, all of these 
great and influential organizations of radio interest 
have worked shoulder to shoulder in friendly and 
harmonious mutual interest. All are soundly financed, 
strongly supported and form a trinity of organized 
effort. 

This organization of the radio industry was not 
designed and does not function—far from it—solely 
for the selfish interests of its members. The ideal 
of each is primarily public service. The radio public's 
interest comes first, because the leaders of the radio 
industrial organizations realize that their suecess is 
dependent solely upon the measure of service which 
they give, first to the publie, and second to their 
members. That the radio public has been well satis- 
fied with this service-broadcasting, the quality and 
performance of radio products, and the service accorded 
them by radio distributors—is amply demonstrated, 
in many ways. 

No industry could have grown by leaps and bounds 
as has the radio industry without, generally speaking, 
wide publie favor and general publie satisfaction. 

These are achievements of whieh everyone conneeted 
with our new industry can be proud. 


HERBERT H. FROST. 


President, R.M.A. 


EW inventors of 

basic inventions 

are — privileged 

to live to see 
their dreams fully 
realized. In 1907, 
when I began my 
radio telephone ex- 
periments on a prat- 
tical scale, I did 
dream of a time when 
this means of com- 
munication would find 
extensive and genuine 
usefulness, In 1909, 
when I introduced the 
idea of radio broad- 
casting by transmit- 
ting news bulletins and 
concerts over the air, 
I was convinced of the 
practicability of the 
radio telephone, and 
had visions of a time, many decades hence, when 
every home would join in a national forum of space, 
During those long and arduous years, when I essayed 
the slow and costly production of audions one by 
one, at the hands of skilled glassmakers, I dared 
dream of a time when, perhaps, these intricate 
devices might be made by machinery to supply the 
demands of thousands upon thousands of radio 
enthusiasts, And as early as 1929, my fondest 
dreams are more than fully realized. Marvelous 
broadeasting, audions by the millions, & radio 
audience of tens of millions, a superb radio technique, 
superphonograph reproduction, talking pietures— it is 
almost unbelievable, even to one who has worked on 


LEE DE FOREST. 


these problems. All I ean now do is to wish the 
radio industry Godspeed in its further efforts. 


б сё os gee 


EVERAL motives 

inspired the idea 

of the patent in- 

terehange agree- 
ment for the radio in- 
dustry. Probably the 
prime motive was the 
unrest caused by the 
many suits threatened 
and brought between 
the various members 
over the patents that 
might well become the 
subject of eross-licens- 
ing. A secondary but 
related motive was the 
suecessful operation 
from an economic view- 
point of the auto- 
mobile industry for 
almost fifteen years and 
of the aircraft indus- LE ROI WILLIAMS 
try for a somewhat : 


shorter period under cross-licensing agreements. 


В 


Chairman, R.M.A. Patent Committee. 


NGINEERING 
consciousness has 
been the pre- 
dominating fae- 
tor during the past 
Season. No longer 
does the manufacturer 
design a radio set by 
cut-and-dried methods, 
nor does he rely on 
the ear of any one 
individual, but instead 
develops every model 
with a thoroughness so 
well characterized by 
the automotive indus- 
try. 
This engineering con- 
sciousness is not limit- 
ed to the manufacturer. 
Distributors and oa 
ers are asking not only 
H. B. RICHMOND. questions of price and 
discount, but of details regarding factory tests. In 
many cases, distributors have put in laboratories and 
technical equipment which exceed the equipment used 
in many reliable manufacturers’ laboratories but а 
few short years ago. я И 
The thoroughness of engineering design and com- 
pleteness of service testing assures ihe consumer of 
more reliable radio set per dollar of investment than 
has ever been possible before. 


Весла 


Director, Engineering Division, R.M.A. 


HE annual Con- 

vention and 

Trade Show of 

the Radio Manu- 
facturers Association 
has become established 
as the biggest event 
of the radio industry. 
This year again it is 
the big event and this 
year also is to be the 
biggest year in busi- 
ness for the radio in- 
dustry. Everyone senses 
this. There are a few 
qualms regarding over- 
produetion possibilities 
but there is little 
foundation for such 


fears. 

In 1928 the volume 
of sales of radio prod- 
ucts was — estimated 
around $650,000,000. My estimate for the current 
year is that it will be close to $800,000,000 and 


BOND P. GEDDES. 
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possibly approaching the billion dollar mark. Of 
course, this ineludes sales of all sorts of radio 
produets and we are constantly developing into new 
fields and breaching new markets for radio manu- 
facturers and distributors. 

Without even including new markets, we have 
unusual replacement markets to supply. Only twelve 
million. or about one-fourth of the American homes 
have radio sets of some kind. Modern A-C. radio 
is enjoyed in about only four million homes, as it 
has been in the market only a little over a year, 
and every one of the other eight million homes 
having obsolete radio is a potential market for new 
modern radio. The publie demand for and satisfac- 
tion with modern radio is beyond ail questian. 


Executive Vice Presicent, R.M.A. 


N Association 
that makes no 
rules, exacts 
no Promises 
from its members, ad- 
mits every radio deal- 
er to its membership. 
yet regulates and 
stabilizes the radio 
business—that is the 
idea behind the Wis- 
consin Radio Trade 
Association, 

That the Association 
has been successful in 
its stabilization of 
business is attested by 
the fact that we have 
по flagrant price cut- 
ters. 

Our efforts are not 
combined to member- MICHAEL ERT. 
ship alone. When 
some outsider, not acquainted with our family, begins 
advertising in a way that is apt to hurt our members 
and himself we call upon him and talk the situation 
over and find that he also has ordinary intelligence. 

The Wisconsin Radio Trade Association is more, of 
course than simply a social club. We have our 
regular activities such as the examination and regis- 
tration of servicemen, our annual Radio Exposition 
which provides most of the funds for our year’s work; 
we run co-operative advertising campaigns and publish 
a monthly trade magazine. We try to do everything 
possible to make the business of the radio dealers of 
Wisconsin better and more profitable. 


President, W.R.T.A. 


HE past year 

has been the 

most — suecessful 

that the Fed- 
erated Radio Trade 
Association has ever 
had. The Bi-Annual 
Convention, June 3-8 
at the Stevens Hotel 
in Chicago, marks the 
third time that the 
Federated Radio Trade 
Association has at- 
tended a Convention 
held in conjunction 
with the Radio Manu- 
faeturers Association 
Trade Show. 

The progress the or- 

ganization has made 
» during the past year 
HAROLD J. WRAPE. is remarkable. The 
associations affiliated 
wlth the Federated have grown from thirteen to 
twenty-five while the Radio Wholesale Association, 
affiliated with the Federated, has grown from а 
nucleus of eleven members to a strong and thriving 
organization of over 175 prominent wholesalers 
scattered throughout the country, 

We look forward to the coming year as being one 
of the most successful the radio industry has ever 
enjoyed with the coming of the sereen-grid tube 
and the many other improvements in loudspeakers 
and cabinet designs. The merchandise we have to 
offer to the public represents far greater value for 
the cost than ever before. The latest improvements 
and developments have made Radio an established 
article and an absolute necessity in every home. 


fath fe 


Chairman, F.R.T.A. 
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List of Third R. M. A. 
(Key to List: S—Stevens Hotel 
= — 
NAME BOOTH | ROOM DELEGATE NAME BOOTH | ROOM DELEGATE 
A. C. Dayton Core иссен та о 5-35 8-923 C. R. Strassner Connor Furniture Co. «ee енн какие» C-Bi4 
300 E. First St., Chicago, Ill. New Albany, ind. 
Acme Elec. & Mfg. Со..... .......... 8-35 $-553 К. A. Га Continental Diamond-Fibre Со........... 5-9 
1444 Hamilton Áve., Cleveland, Ошо. Bridgeport, Pa. 
"Acme Wire COM s ec ЕИ 10 ои H. B. Bassett Continental! Radio Согр................. 8-83 8-522 
New Haven, Conn. 160 Varick St, New York, N. Y. 

Adler Mfg. Co............. ТАЕ В--5-6 | 5-906 Nathan P. Bloom Cornish Wire Co., пе................... 8-130 W. F. Osler, Jr. 
29th & Chestnut Sts., Louisville, Ky. 30 Church St., New York N. Y. В 
Aerial Insulator Co......... 2... узуу: 5-33 Crosley Radio Согр..................... B-8 B-609 Powel Crosley, Jr. 

Green Bay, Wisc. 3401 Colerain Ave., Cincinnati, Ohio. " 4 
Aero Producta Со................... 3-183 T. H. Brennan Crowe Name Plate & Mfg. Со........... 5-134 Winslow Goodwin 
4611 E. Ravenswood Ave., Chicago, Ill. 1749 Grace St., Chicago, Ill. 
Aerovox Wireless Согр.................. Er осуз 5. I. Cole E. T. Cunningham, Ine.................- C-5 C-H24 M. F. Burns 
70 Washington St., Brooklyn, N. Y. 370 Seventh Ave., New York, N. Y. 
All-American Mobawk Согр............ 8-116-117| 8-2001А E. В. Farny Day-Fan Electric Со............_....... 5-53 8-823 Chas. T. Lawson 
4201 Belmont Ave., Chicago, Ill. 1320 Wisconsin Blvd., Dayton, Ohio. 
Allen-Hough Carryola Со............... 5-50 8-507А DeForest Radio Со................. . B-12 B- Art Fl. | C. А. Rice 
Milwaukee, Wis.. Central and Franklin Sts., Jersey City, B-410 
Allan Manufacturing Со................ |........ 5-450А N. J. 
Harrison, N. J. К De Jur-Amsco Согр...,................. 8-149 ГЕ Н. DeJur 
Aluminum Co. of Ameriea............... БИБ siemens: Leroy S. Green 199 Lafayette Sts., New York, N. Y. 
2400 Oliver Bldg., Pittsburgh, Pa. TDiemeo Сор vestes EEEE a a 8-1 8-550A 
American Bosch Magneto Согр........... B-7 B-815 Morris Metealf Tobe Deutschmann Со.................. 8-21 S+452A Tobe Deutschmann 
М. Main St., Springfield, Mass. 11 Windsor St., Cambridge, Mass. 
American Reproducer Согр..............|........ C-B32 Geo. М. Вагсу BDeVro:Corp. „уус стил т оен: 8-65F 8-509 
1200 Summit Ave., Jersey City, N. Chicago, lll. 
Amrad Corporation, .................... 5-97-98 | S-620 Albert B. Ауегв Diamond Electric Согр.................. 8-110 F. M. Rosenfeld 
205 College Ave., Medford, Mass. 780 Frelinghuysen Ave., Newark, N. J. 
F.A. D. Andrea, Ine... oes 5-89-90 | B-1205 Diamond Vacuum Products Co. ........ $-156 Geo. D. McCabe 
Jackson Ave., Long Island City, N. Y. 4049 Diversey Ave., Chicago, Ill. 
Avborphone Division Со,................ 8-130 $-1400 C. К. Verschoor Dongan Electric Mfg. Со................ 5-4 G. J. Seherling 
321 Main St., Ann Arbor, Mich. 2987 Franklin St., Detroit, Mich. 
Arco Electrical Согр.................... 5-24 5-534А S. A. Lebman Ebert Furniture Co......... esses 5-3 8-524A 
207-13 E. Columbia St., Fort Wayne, Ind. Red Lion, Pa. 
Arcturus Radio Со...................... S-143: | oisenessiw George Lewis Н.Н. Eby Mfg: Co, Ше. orem 8-126 $-2220A Hugh H. Eby 
255 Sherman Ave., Newark, N. J. 4710 Stenton Ave., Philadelphia, Pa. 
Aston Cabinet Мїфв..................... $136D 5-421А Gordon L. Aston Thomas A. Edison, Їпс.................. 8-529 C-1177 А. L. Walsh 
1223-1229 W. Lake St., Chicago, Ill. West Orange, N. J. 5-16 
Atwater Kent Mfg. Со......... .....,.. C-7 C-F4 V. W. Collamore The:Bkko 0:3. tete oc КЖЕ. S69 — | ...... T. K. Webater, Jr. 
4700 Wissanickon Ave., Philadelphia, Pa. $-2201A 111 W. Monroe St., Chicago, Ill. 
AuldiComipanye ose е S-560A Tilectrad, Ines Суу атайы T 8-109 Arthur Moss 
Columbus, Ohio 175 Varick St., New York, N. Y. 
Аай: Сү пее T С-4 C-B36 Electrical Research Laboratories.......... 58-127 8-523 F. Wellman 
565 Firth Ave., New York, N. Y. 2500 Cottage Grove Ave., Chicago, Ill. 
Nathaniel Baldwin Со................... Sg "улаша L. M. Stohl Elgin Cabinet Согр............. E 8-148 S-+H4A Н. D. Shoenwald 
3474 8. 23rd St., Salt Lake City, Utah. Union and W. Chicago Sts., Elgin, Ill. 
Ваше СП О E eee $-135D | 5-561А ЖЕШ. Тай. 5.5 eese euet ‚| C-14 C-G6 G. Fred Yeasler 
State St., Chicago, Ill. 200 Fox Island Road, Port Chester, N. Y. 
Belden Mfg. Co.......... Hong EE КАН 1 Н. W. Clough Empire; bid. oer uec nei B-11 B-1019 
2300 S. Western Ave., Chicago, ПІ. Rockford, Ill. 
Bests МЕ Со ое tie. der TE 5-147 8-539A С. б. Cromartie Essenbee Radio Devices Со.............. 8-135D A. I. Blane 
1200 Grove St., Irvington, N. J. 2016 W. Lake St., Chicago, Ill. 
Birnbach Radio Со..................... Belo). О Phihp A, Birnbach Eureka Talking Machine Corp........... 8-158 8-553А 
254 W., 3161 St., New York, №. Y. Chicago, ПІ. 
Bond Electric Сотрапу.................|........ C-B60 Excello Products Согр................... 85-153 85-556 J. L. Axen 
259 Comelieon Ave., Jersey City, N. J. 4820 W. 16th St., Cicero, IIl. 
І. 5. Brach Mfg. Согр.,.,............:. 55665 craras Godfrey Gort Farrand Mfg. Co., 1пе................... 5-85 S-509A George H, Kiley 
127 Sussex Ave., Newark, N. J. Metropolitan Bldg., Long Island City, 
Brandes Corp. sanai sesno кышкен: С-19 C-1102 N. Y. 
Newark, N. J. Jolin E; Fant COs. cess eee жэза» 5-27 Jobn Е. Fast 
Bremer-Tully Mfg. Со.................. 8-79 S-1501A John C. Tully 3982 Barry Ave., Chicago, Ill. 
656 Washington Blvd., Chicago, Ill. А Federal Furniture Еасёогіез..,........... C-17 David E. Kahn 
Brooklyn Metal Stamping Corp. ......... L2 EE ecc J. C. Fishel 206 Lexington Ave., New York, N. Y. 
718-728 Atlantic Ave., Brooklyn, N. Y. x Federal Radio Согр...,..,.............. $-108 $-505 L. E. Noble 
Brown & Caine, Ine........... eee 067 о wie 8, H, Feigley 1738 Elmwood Ave., Buffalo, N. Y. 
2317 Calumet Ave., Chicago, Ill. i Robert Findlay Mfg. Со................. 8-74 8-1020A Fred Sohwarta 
Brunswick-Balke-Collender Co. .......... 8-142 5-135А V. С. Hutchings 1027 Metropolitan Ave., Brooklyn, N. Y. 
623 S. Wabash Ave., Chicago, Ill. B-1005 Formica Insulation Co....... d e B-55:. РЕЯ D. J. O'Connor 
Buckeye Manufacturing Со.............. S140: РЕЗЕ C. F. Gedge Cincinnati, Ohio 
Springfield, Ohio. Freed-Eisemann Radio Corp............. C-1 C-B2-B4 Jos. D. R. Freed 
Buckingham Radio cor ЖИЛЕ ENC T 5-95 8-1206А I. B. Freed Junius St. and Liberty Ave., Brooklyn, 
440 W. Superior St., Chicago, TI. N. Y. 
Burgess Battery Со..................... CAO" РЕ R. J. Koehr French Battery Co...... Lees B4. Deen er G. A. Shipley 
111 West Monroe St., Chicago, Ill. | adison, Wis. 
Bush & Lane Piano Со.................. 5-40 5-1106 W. F. Winstrom Chas. Freshman Co., шс................ 5-80 3-1101A Н. А. Beach 
Holland, Mich. 122 East 42d St., New York, М. Y. 
Cable Radio Tube Согр................. E раа J. J. Steinharter Herbert H. Frost, Іпе................... F2 NE ccc F. C. Best 
84-90 N. Ninth St., Brooklyn, N. Y. 1128-1224 W. Beardsley Ave., Elkhart, 
Carter Radio G. i- ose eere eer ets 8-105 5-717 А, J. Carter Ind. 
300 5. Racine Ave., Chicago, Ill. General Dry Batteries, Inc............+.. C-15- | оа Warner Јопев 
Capehart Automatic Phonograph Co...... 5-37 85-1306 13100 Athens Ave., Cleveland, Ohio. 
Huntington, Ind. General Instrument Согр................ &560 |... а Samuel Cohen 
Caswell-Runyan Сошрапу,.............. $-65E 8-537 C. A. Backus 225 Varick St., New York, N. Y. 
Huntington, Ind. е General Radio Co... co л. +». ужа ЁШ —— | Xe H. B. Richmond 
Ceo Mfg: COS [nore soins esee se 5-96 $-18024 H. H. Steinle 30 State St., Cambridge, Mass. 
702 Eddy St., Providence, R. I. C-E6-E8 А Gilby Wire Со: ета лае suns 8-10 |е W. B. Driver 
Central Radio Согр..................... БАА ЕТЕ W. W. Robinson 150 Riverside Ave., Newark, N. J. 
Beloit, Wis. Gold Seal Electrical Co., 1пе............. 8-161 8-422A J. W. Duf 
Central Radio Laboratories... .... «e И) eee eere E. R. Stoekle 250 Park Ave., New York, N. Y. 
16 Keefe Ave., Milwaukee, Wis. ASH; Grebe & Co; ТОС vocero жш. -115 B-1505 Douglas Rigney 
Champion Radio Works, Їпє.............| eee C-B6-8 70-72 Van Wyck Blvd., Richmond Hill, B-2 Art FL 
Danvers, Mass. ч N. Y. 
Chicago Solder Co.......... LYRA EIE Ud Б Е. C, Engelhart Grigshy-Grunow Со..................... B-3 B-208 B. J. Grigsby 
4201 Wrightwood Ave., Chicago, IH, 5891 W. Dickens Ave, Chicago, Ill. B-1 Art 
Chicago Jefferson fuse & Elec. Co........ 5-80: ее 1. А. Bennan i 5-2506 
1500 S. Laflin St., Chicago, Ill. Gilbranson Co... 22... Lesser 5-160 S-445A 
Chillicothe Furniture Со................. 5-36 S-502A А.Н. Myera Hamilton Mfg. Co......sceceeneeevavees EN — | vendes H. C. Gowran 
1 Cherry St., Chillicothe, Mo. Two Rivers, Wis. 
Clarostat Mfg, Co., Їпб.................. 5-08 |. John Ј. Mucher Herald Company. ....... UT TE 8-521A 
285-287 N. Sixth St., Brooklyn, N. Y. High Frequency Laboratories. . .......... ME 27А 2. | William Dumke 
Colonial Radio Согр.,............... se| 8-78 S-505A F. G. Carson 28 N, Sheldon St., Chieago, Ill. 
East Ave. & 10th St., Long Island City, Нооке Со л ейте wack ccs eoe sees enl узек 5-451А 
М. Y. 621 Broadway, New York, N. Y. 
Columbia Phonograph Co., Ine.... .... ..1 B-2 B-5-5 W. C. Fuhri Howard Radio Со......,...,........... C-9 C-E4 A А. Howard 
1819 Broadway, New York, М. Y. Art Floor 4949 N. Crawford Ave., Chicago, IIL 
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Trade Show Exhibitors 


B— Blackstone Hotel C—Congress Hotel) 
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NAME BOOTH ROOM DELEGATE МАМЕ BOOTH ROOM DELEGATE 
И.Т. e з... есине онота 9-7 S-548A н. L. Hubbell Raytheon Mfg. Co... es se e 8-101 C-p6-D8 | Fred D. Williams 
59 Market Ave, N. W., Grand Rapids, Kendall Square Bldg., Cambridge, Mass. N- 1806 
Mich. Red Lion Cabinet Со........... eee eee C-ü UC-Vao-l'8N d. B. Моон 
Hygrade Lamp Со...................- 9-18 R- ROGA Red Lion, Pa. 
Insuline Corp. of Ашегїса................| +++... 8-507 ОО о D ER К 8-71 8 BATA 1. х. Tonay 
78 Cortland St., New York, №. Y. 4250 Hollis St., Oakland, Calif. 
International Resistance Со.............. Sh bell rae m Francis E. Ehle Samson Electric Co. . кә 8-84 5-800 C, C, Colby 
2006 Chestnut St., Philadelphia, Pa. 224 Washington St., Ca н И 
Jensen Radio Mfg. Со................... 8-125 8-%0бА Thos. A. White Sangamo lleetrio Co... eese ELEM EE П. b. Kuna 
338 N. Kedzie Ave, Chicago, Ill. Springfield, IH. 
Jewell Elec. Instrument Со.............- ay T КЕУЕК J. T. Keeney Seoville Mfg. Co cesser BERSO ннн А. Cowpertliwaito 
1640 Walnut St., Chieago, Ill. 99 Mill SL, Waterbury, Coun. 
Howard B. /опев.....................-. FE NEN ncc Howard B, Jones Sentinel Mfg, Un. Lies enn 8-2 S ^02 John T. Beatty 
2300 Wabansia Ave., Chicago, Ill. 9705 Cottage Grove Aven Chicago, Ill 
Soy Seca Corp MR SS SAL [Dei laste aes R. W. Augustino Slinnitnek MIR GU ое iste ne S73 5-1 H. R. Roso 
_542 N. Parkside Ave., Chicago. Ill. 190 Waverly Ave., New 
Kellogg Switchboard & Supply Со........ 8-114 S-600A W. L. Jacoby Showers Brothers Co... Se Boe tr alsa atl) 8 soa J. 1„ Woods 
1066 W. Adams St., Chicago, Ill. Tenth and Morton Sta, Bloomington 
Colin B. Kennedy, їпс.................. с-п R-513A Colin B. Kennedy Ind. 
Cypress and Lorens Sta., Highland, lli. C-H2 Silver-Marshall, Ineo... eee SED Кш; SAHA Ir, C. Bolman 
The Ken-Rad Corp. ......... ere c-2 ОУ S16 W. Jackson Blvd. Chicago. Hl. 
boro, Ky. Sonatron Tube Co. arsar 2... э Seg ХТА R. Chirelatein 
Kersten Radio Equipment, Іос........... 8-33D 8-545 108 W. Lake St., Chicago, lll. 
Kalamasoo. Mich. Sonora Phonograph Co., Ine. ..... „| ST SpA | Adam Stein 
King Manufacturing Corp. 8-320 W. L. Morley AO West 57th St.. Now York, N. Y. 
_254 Rano 5%, Buffalo, N The Sparks-Witlangton Со.............. КАШ! БЕТЕ" Win. Sparks 
Knoxville Table & Chair Со............. 18-7 S-|d05A Alvin M. Talley Jackson, Mich. 
Box 1087 Knoxville, Tenn. Stare Diano (00 ees entes erp Ug ADISA БЕП 8 pun 
The Kodel Elec. & Mfg. Со.............. CH C-n12 C, E, Ogden Richmond, Iud. 
507 E. Pearl St., Cincinnati, Ohio Steinite Radio Со. gc E Дә DEUM! E А. Abelyon 
Kolster Radio Corp esp Cels C-1106 H. И. Frost 506 S. Wabash Ave., Chicago, lll. 1 
200 Mt. Pleasant Ave., Newark, N. J. Sterling Mfg. Uo EE х ИА IE EDS | W. М. хоц 
Logan Mfg. Co... 8-155 231 5А Pragpect Ave., Cle | 
Toan, Ohio Stevens Manufacturing Corp. . Бат] ХОА | Jolin B. Price 
I А. Lund Corp... m SAAN Т. А. Lund 45-18 E. Tonston sts. New Хаг. 
1018 S. Wabash Ave., Chicago, lll. NY. И 
The Magnavox Со................-++- 8-102 S-1T0LA К. А. O'Connor | Stewart-Warner Speed. Corp 5120 БЕШ L. E. Parker 
4250 Horton St., Emeryville, Oakland. 1828 Diversey Parkway, Clicago, lll. 
Cal. St. Johns Table Со... ...... Я (7-3 ртр , HE M. Petrie 
Maring Wire Co...... eee SES a ad | termes . | Н. W. Sunon Cadillac, Mich. Dts stu 
Mus n, Mich. | Storey & Clark Piano Coo... > И L FL Buli 
Markel Electric Products, Inc. EGU не J. Markel 173 N. Michigan Ave., Chicaga, I. 1 
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Light-Sensitive Cells 


IV. Practical Cells of Various Types 


REVIOUS discussions have been 

confined to photoelectric cells of 

the alkali metal type, although it 

has been noticed that there are 
other classes of cells— the photo-con- 
ductive and the photo-voltaic. In this 
concluding article, a few words will be 
said about these latter devices, and 
some further data regarding alkali 
metal cells, which has not been treated 
elsewhere in this series, will also be 
given. 


Fig. 15. А sketch of a typical 
selenium ceil-form. 


I. Photo-Conductive Cells 


Any brief discussion of cells of the 
photo-conductive class from the practi- 
eal standpoint must be confined mainly 
to those employing annealed selenium 
for the light-sensitive material. It is 
true that some research has been made 
in recent years with compounds of 
antimony, bismuth, — copper, lead, 
molybdennm, silver, thallium, ete., but 
the results of such investigations have 
not led to the development of light- 
sensitive devices which are greatly 
superior to the selenium cell, except- 
ing possibly the thallium cell to be 
described below, 


The literature in reference to seleni- 
um is voluminous, and the reader who 
wishes to study the subject thoroughly 
Should consult the bibliography eom- 
piled by M. F. Doty, “Selenium: А 
List. of References, 1817-1925,” pub- 
lished by the New York Public Library, 
1927. Of particular interest are the 
references to its physical and chemical 
constants, its electrica] and optical 
properties, the eells and their uses, 
and also the early patents relating to 
visual communication, sound recording, 
etc. 

Light action in selenium was first 
reported fully іп 1873 by Willoughby 
Smith who used bars of this element 
for high resistances. When sunlight 
fell upon them, it was observed that 
their conductivity — inereaced, While 


By John Patton Arnold 


useless for the purpose for which they 
were intended, the curious phenomenon 
exhibited soon led to the development 
of the first practical instrument for 
controlling an electrical current by 
means of light. 

Essentially a selenium cell com- 
prises two metallic electrodes between 
which annealed selenium is deposited, 
AS the specific electrical resistance of 
selenium is quite high—30 to 2500 
megohms per cubie em. (Bidwell)— 
the cells should be so designed that 
only a short path of relatively large 
cross-section is traversed by the cur- 
rent flowing between the electrodes 
when these are eonnected to а source 
of potential, Furthermore, the se- 
lenium should be spread in a thin film 
so that a relatively large area, with 
respect to its volume, is affected by the 
light. The films should not be thicker 
than 0.0014 ¢m., as Brewn' has shown 
that this is the effective depth for the 
penetration of light into the surface of 
the element. To obtain the greatest 
ratio between the light-dark current 
(sensitivity). and to lessen inertia 
(the lagging of the electrical response 
behind instantaneous changes of iHumi- 
nation), this latter requirement should 
always be fulfilled in preparing the 
celis. At one time it was thought that 
the heat treatment or annealing 
process was a very important factor, 
but DPiersol, in a paper referred to 
later, states that neither the length of 
time nor the temperature (within 
certain limits) is at all critical. 

Before discussing a few practical 
celis, it is necessary to point out the 
materials which are used for their 
construction. We have three compo- 
nents; the conducting electrodes, the 
insulating base, and the selenium film, 
As a number of metals will oxidize at 
the annealing temperature and combine 
with the selenium as a selenide, 
platinum, gold and nickel are the best 
materials to use, but due to the 
expense of gold and platinum, such 
metals or alloys as copper, aluminum, 
zine, brass. Constantin, German silver, 
and also graphite and earbon may be 
employed, Unfortunately, however, 
selenium films seem to adhere better 
to those metals which oxidize than to 
those which do not. For insulation, 
quartz, glass, porcelain, slate, mica, 
soapstone, and bakelite are most satis- 
factory in preventing leakage currents 
across the electrodes of the cells. Of 
the various allotropic forms of se- 
lenium, the grey crystalline metallic 
variety alone has the suitable light- 
Sensitive property, and the object of 
the annealing process is to convert the 


1 Phys. Rev., Vol, 84, p. 201; 1912. 
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commercial forms of selenium to this 
variety. 

Various cell-forms have been sug- 
gested, but perhaps the most satis- 
factory is the grid arrangement shown 
in Fig. 15. Here a thin film of metal 
is deposited either by electrolysis, 
'athode sputtering, photograving pro- 
cesses, or some similar method, Mc- 
Mahon and Brown’? prefer gold and 
platinum paints consisting of colloidal 
solutions of the metals in essential oils. 
The base (b) may be quartz or sand- 
blasted glass, and the metallic film is 
divided into two electrically con- 
ducting portions, as shown. The se- 


` lenium film bridges the gaps between 


the two electrodes or, by the method 
of the investigators mentioned above, 
large crystals of selenium are em- 
ployed, Wires leading to the binding 
posts of the cell are attached to the 
electrodes (a, а) by means of Wood's 


metal, Fig. 16 is a commercial cell of 
this type. 
Afler a film is deposited on the 


form, it is then necessary to convert 
the selenium, usually from an amorph- 
ous variety, to its light-sensitive form. 
Piersol’ describes a process of anneal- 
ing by means of which "several hun- 
dred selenium cells have been made 
with identical characteristics.’ He 
anneals the cells at 180 deg. C. for five 
minutes. An electric oven is often 
used for this purpose when accurate 
temperature control is desired, al- 
though a Bunsen burner is satis- 
faetory in most cases. 

An even simpler construction than 
the foregoing has been proposed by 
Martin‘ made by heating powdered 

?Jour. Opt, Soc. Am., Vol. 11, p. 223; 
1925, 

? Phys. Rev., Vol. 30. p. 664 ; 1927. 
‘Jour, Opt. Soc, Am., Apr., 1928, 
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Fig. 16. 


A commercial 
cell. 


(Courtesy of Samuel Wein) 
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vitreous.selenium to 216 deg. C. in a 
test tube and allowing it to cool slowly. 
By turning the test tube nearly upside 
down, long threads of selenium can be 
poured out, their diameters depending 
on the temperature. Threads about 
2 em. long and 0.1 em. in diameter 
were found to be most satisfactory. 
These threads were annealed and then 
strapped down on a microscope slide 
by wires at either end. Cells so con- 
Strueted are said to have a resistance 
of about % megohm. 


It is advantageous to place a seleni- 
um cell in à vacuum to prevent the 
absorption of moisture. Ruhmer* sug- 
gested this improvement in design. He 
cut double parallel threads in soap- 
stone or unglazed porcelain tubing and 
into these grooves wound No. 40 B&S 
gauge wires, which were secured at one 
end to the base of an incandescent 
lump. The soapstone or porcelain tub- 
ing was divided in two pieces in order 
that wedges could be inserted to take 
up the expansion of the wires during 
the annealing of the cell. 'The bulb 
was then evacuated. Such cylindrical 
cells may be placed at the focus of a 
parabolic reflector апд illuminated 
from all sides. 

As to resistance of cells, they may 
be divided into two classes: (1) high 
and (2) low resistance cells. The 
former type have a dark resistance 
(when they are not illuminated), vary- 
ing usually from 100,000 to 500,000 
ohms, while the low resistance cells 
from 100.000 to about 10.000 ohms. 


WT 


SG" 
о “меми 


Fig. 18. An early Elster and Geitel 
potassium hydride cell. 


There is very little difference between 
the two, although high resistance cells 
often have greater sensitivity. For 
engineering work, due to various cir- 
cuit constants as well as ordinary 
eleetrical apparatus, cells of fairly low 
resistance are often to be preferred. 


The theory of light action in seleni- 
um is explained by Fournier d'Albe, 
as due to the ionization of the selenium 
atoms. The current due to the acting 
light varies as the square root of the 
illumination, Selenium is more respon- 
sive to light of longer wavelength than 
any of the photoelectric cells of the 
alkali metal type, this sensitivity also 
extending into the infra-red spectrum. 

It will be noted that the increased 
conductivity of selenium under the 
action of light is fairly rapid, but the 


“Dag Selen," p, 11; Berlin, 1902. 
“The Moon-Element,” Chap. III. 


Fig. 17, The Case Thalofide cell, 
which is particularly sensitive for 
the infra-red end of the spectrum. 


return to the dark resistance value is 
much slower, varying from several 
minutes to à number of hours, accord- 
ing to the intensity and duration of 
the excitation, This fatigue character- 
istic is more or less noticeable, depend- 
ing largely on the fulfillment of the 
conditions of design and construction 
mentioned in the beginning of this sec- 
tion. However, both the fatigue and 
lag of cells prevents their satisfactory 
use for many applications although 
they ean be employed in many cases, 
especially in places where they are 
used in connection with a relay for 
short intervals of illumination with 
relatively longer rest periods between 
successive illuminations. 


The following facets regarding the 
саге of cells should always be 
observed : 

1. Keep cells cool. The heating 


effect of passing too large currents 
through the cell, or from the exposure 
to intense radiation, will cause the 
formation of selenides of the metal 
electrodes. Gold selenide is indicated 
by the appearance of dark brown spots 
on the surface of the selenium. 

2. Apply the lowest voltages that 
will give the desired results. The use 
of high-resistance relays is preferable. 
or a limiting resistance may he placed 
in series with the cell for protective 
purposes, In general, ten milliamperes 
or more should not pass through the 
cell, but it is always best to follow the 
manufacturer's instructions in this 
matter. 


3. Cells should not be exposed to 
intense light for long intervals of timo. 
The cell becomes fatigued and hecomes 
temporarily (or even permanently) 
insensitive to light. ; 
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4. Keep cells dry, If not sealed in 
to exelude moisture, they should be 
kept in a box containing a few pieces 
of calcium chloride. 

5. When not in use, cells should be 
kept in the dark, but they may be 
exposed to light regularly, for short 
periods, to aid in retaining their 
sensitiveness. 

6. If the resistanee of a cell drops 
greatly, it eun be raised, at least 
temporarily, by applying pulsating or 
alternating currents. 

Case? discovered that. thalliunr. sul- 
phide is not only sensitive to light, but 
also has a maximum in the infra-red 
region of the spectrum and, therefore, 
sueh a cell can be eontrolled by radia- 
tions invisible to the human eye. In 
his earlier work, Case made use of 
thallium sulphide, but later refers to 
thallium oxysulphide, having found 
that the slightly oxidized compound is 
more active under illumination. 

Case (uses the material at about 
650 deg. C.. the fusing point of the 
compound, in the presence of air, thus 
forming thallium oxysulphide. The 
thickness of the material is usually 
between 0,3 and 0,5 mm. After fusing, 
it is immediately and rapidly cooled. 

The Case eell (Fig. 17) of this type 
is enlled the "Тополе" cell, The con- 
struction consists of a quartz dise, %4- 
inch in diameter, whieh is coated with 
a tilm of lead and this latter is eut in 
a grid form similar to that shown in 
Fig. 15. Leads are soldered on after 
the thallium compound has been 
applied, The assembly is sealed into 
an evaeuated glass bulb. 

The actual light-sensitive surface ex- 
posed is abont 2 nun. wide and from 
10 to 12 mm. long. 

The average sensitiveness of these 
cells is sneh that the dark resistance 
is lowered by 50 per eent., in 0,02 foot- 
eandle when the source of light is : 
tungsten filament, 1n some of the best 
eells this drop is obtained in 0.004 foot- 
candle. The dark resistance of dif- 
fereut cells may be anywhere from 5 


: Phys. Rev., Vol. 15, p. 289; 1920; Jour. 
Opt. Soc, Am, Vol. 6, р. 398; 1922. 
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Fig. 19. The alkali metal cell 
which was designed by Hughes. 
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to 50 megohms, depending primarily 
on the nature of the material used and 
to the grid spacing. "This high resist- 
ance could be reduced by making the 
grid of 100 or more lines per linear 
inch. 


Thallium  oxysulphide appears to 
undergo a slow photo-chemical change 
without the use of a color filter, This 
is supplied with the commercial cell. 

The thalofide cell responds quickly to 
the exciting radiation, usually com- 
pleted after a lapse of 15 seconds. On 
longer exposures, the galvanometer 
deflection increases slowly and some- 
times irregularly. Although the time 
—two minutes to obtain maximum 
response—is shorter than molybdenite, 


Fig. 20. Mounting for photoelectric 


cells. 
(Courtesy of Cambridge Instrument 
Co. Inc.) 


the thalofide cell behaves somewhat 
like it, requiring twice as long—aubout 
four minutes—for complete recovery, 
For small deflections, as an exposure 
of one minute, two minutes for 
recovery is sufficient, 


IT. Photoelectric Cells 


lt has been necessary in the previous 
articles of this series to compress a 
great deal of information about alkali- 
metal ceHs into a very few pages and, 
for that reason, some facts concerning 
the different types of cells that are 
used for practical work have not yet 
been mentioned. Allen? has traced 
their historical development from the 
early Elster and Geitel alkali hydride 
cell (Fig. 18) down to all but the more 
recent types developed in this country, 
Some of these are of partienlar interest 
and will be deseribed here. 

Hughes’ designed the cell, shown in 
Fig. 19, which suggests the black-body 
inclosures used in the study of heat 
radiation, The pear-shaped flask traps 
practically all of the light that enters 
the cell through the window and by 
progressive reflections from the interior 
walls produces electronic emission 
wherever it impinges on the light- 
Sensitive cathode, 

Small cells—two, three or four 
inches in diameter—are usually suit- 
able for all applieations except tele- 


в *Photo-clectricity," Chap. XVII; 1925. 


? Philo, Mag., Vol, 85, p. 619: 1913 also 
his “Report on Photo-electricity," p. 104, 


vision. For such communication both 
large or small cells are used depend- 
ing on the method of scanning. The 
two methods are often termed direct 
and reflection seanning. In the former 
case, the subject to be transmitted is 
Strongly illuminated and placed before 
the seanning apparatus; for instance, 
the conventional Nipkow disc. An 
image of the subject is thrown on the 
disc by means of a lens. The photo- 
electric cell colleets the light that falls 
upon it through the apertures in the 
disc. This optical system is less 
efficient than that employed in the 
reflection method where a small beam 
of light is made to pass over the subject 
by the rotation of the scanning dise 
and large photoeleetrie cells, like those 
described in a previous article, collect 
the diffused light reflected from the 
subject. The advantages and dis- 
advantages of these systems are fully 
discussed by Gray and Ives.” 
Various combinations of cells and 
vacuum tubes in a single device have 
been proposed, Often these include 
separate elements for both cell and 
tube. or a grid element, serving the 
same funetion as in the thermionic 
tube, may merely be inserted between 
the electrodes, The advantages of 
such combinations are questionable. 
Where a filament is employed. the 
photoelectric cell has a life which 
terminates when the filament is 
destroyed, as far as its use in the 
combination is concerned; otherwise, 
it has been nofed, a cell will greatly 
outlast a vacuum tube. The heating 
effect of the filament on the alkali- 
metal surface may also be harmful. 


Furthermore, the ecurrent-illumination 
characteristic of a cell is linear from 
the highest to lowest values, The 
current-voltage characteristic of a 
vacuum tube is not linear, This, 
therefore, limits the wider usefulness 
of the cell, An assisting grid in a cell 
may be necessary in certain physical 
research, but the idea is not new; 
Lenard in 1902 was probably the first 
investigator who employed it. There 
are two very significant patents regard- 
ing this structure: Huth, Rosenbaum 
and Loewe (German Pat. 304,325; 
Sept. 28, 1017) and Langmuir (U. S. 
Pat. 1,282,430; Oct. 92, 1918). 

br. Robert. C. Burt, of Pasadena, 
makes a quartz central-anode cell, but 
the alkali metal ean also be volatilized 
and deposited on the central eleetrode 
so that the cell can be used for stellar 
photometry as a central-cathode type 
with a saturation point at about 8 
volts. 

In working with these cells it is 
often desirable to mount them as 
shown in Fig. 20. Пете the cell is 
inclosed in a light-tight wooden ease 
which is fitted with an iris diaphragm 
and shutter, Thus the size of the light 
beam that falls on the light-sensitive 
eathode can be regulated and also the 
time of exposure may be either 
"instantaneous" or the shutter con- 


0 Jour, Opt. Soc, Am., Vol, 16, р. 177; 
1928: Vol. 17, p. 128 ; 1923. E : 
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trolled by the bulb, as is the case with 
a photographie camera. 


ІШ. Photovoltaic Cells 


The literature referring to photo- 
voltaic phenomena is less extensive 
than that of either the photoelectric or 
photoconductive effects. Neither has 
the commercial development of cells 
of this sort been undertaken to any 
great extent in spite of the fact that 
there is no doubt of their practical 
value. 

In regard to the literature on the 
subject, there seems to be no better 
introduction to it than the interesting 
paper of Сагі W. Tucker. Allen” 
nlso lists a number of modern ref- 
erences, 

Tucker describes the typical photo- 
voltaic cell as follows: “If a photo- 
sensitive substance is placed upon two 
metal electrodes which dip into some 
solution, the potential difference be- 
tween these two electrodes, in the 
dark, may be reduced to zero. But if 
one of these electrodes is illuminated 
while the other is darkened, the photo- 
chemical ehanges, whieh take place on 
the illuminated surface, may be ex- 
pected to produce a potential differ- 
ence between the exposed and dark- 
ened clectrodes. What the magnitude 


Fig. 21. The Weln photovoltaic 


cell, 
(Courtesy of Radiovision Corp.) 


of this voltage will be and what will 
be the sign of the charge on the 
illuminated electrode may be expected 
to vary with the nature of the photo- 
sensitive substance and its light- 
reaction.” 

Beequerel? first prepared and 
named the photovoltaic cell. The 
ne Study of Photovoltaic Cells” (Jour. 
е Chem,, Vol. 81, pp. 1357-1380 Sept., 

27). à 

12 * Photo-electricity," 2nd, ed., 1925. 

9 La Lumière, II., 121. 
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photovoltaic effect is also known as 
the Becquerel effect. This investiga- 
tor employed silver chloride, bromide, 
and iodide as the light-sensitive ma- 
terial on plates of silver and platinum, 
which were immersed in dilute sul- 
phurie acid. Becquerel observed, as, 
Tucker reports, that (1) "the sign of 
the charge on the illuminate electrode 
varied with the thickness of the pho- 
tosensitive material" and that (2) 
"the observed voltage was inconstant 
during the illumination and that its 
value varied with the intensity of the 
illumination." 

Minchin" also investigated the silver 
halides, as well as  Wilderman". 
More recently, Case" prepared cells 
of euprous oxide on copper plates in 
a solution of 2.5% copper formate 


^ Phil. Mag. (5) Vol. 31, р. 207; 1891. 
57 physik. Chem., Vol. 59, pp. 553, 103 ; 
1907 
9 Trana, Elcctrochem. 
351; 1917. 


Snc. Vol. 31, p. 


and 0.4% formic acid. Thus, as far 
as investigations in this field have 
been carried out. it seems that the 
silver halides or copper oxide are the 
most satisfactory materials for prac- 
tical photovoltaic cells. 

One of these cells has been de- 
veloped by Samuel Wein, of New York 
City. It has a semi-cylindrical copper 
plate, which is treated chemically, and 
a lead electrode placed in a bulb con- 
taining a colorless solution (Fig. 21). 
When the copper plate is exposed to 
diffused sunlight. a current of ap- 
proximately 0.5 milliampere will pass 
between the electrodes. Such cells 
can be charged. just as an ordinary 
storage battery is charged. and for a 
time a much larger current flows, al- 
though this effect rarely lasts longer 
than an hour. However, this charg- 
ing is not at all necessary as the ordi- 
nary current output is large in com- 
parison with the photoelectric cells. 

The chief advantages of these cells 
are that they will operate relays di- 
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rectly. that they do not require ex- 
ternal batteries in operation and that 
they do not exhibit the lag noticed in 
photoconductive cells, They will also 
respond to intermittent light compar- 
able to voice frequencies. and hence 
are suitable for photo-telegraphy and 
talking motion pictures. The upward 
frequency is not definitely known—at 
least. not to the writer—and it is thus 
uncertain whether they will respond 
to the wide frequency band required 
for the production of intelligible tele- 
vision signals. However. they are ex- 
cellent for every other purpose. 

It is also surprising to find that the 
cells are not subject to progressive 
fatigue in so far as rough tests can 
determine. In confirmation of this 
statement, an experimental cell was 
observed at intervals over a period of 
seven or eight months. It does not 
appear that there has been any dimi- 
nution of the photocurrent in that 
time. 

(The End) 


The Problems of Radio Servicing 


ІП. 


By John Е. Rider, Associate Editor 


© disseminate radio informa- 

tion pertaining to radio service 

work is a lengthy procedure. 

Not necessarily tedious—but 
lengthy. In view of the fact that a 
little knowledge is dangerous, we be- 
lieve that a detailed analysis will serve 
better than a cursory explanation of 
the details involved. 

We concluded the last installment, 
relative to the “process of elimination" 
by stating that the following article 
will concern radio-frequency ampli- 
fiers. We are going to change the 
routine and delay comment upon this 
subject until some future date—as 
there are a few other points we had 
best cover first. 

Service data associated with any 
part of the radio receiver involves the 
vacuum tube, since this tube is a part 
of each system and its operation is 
controlled by the condition of the 
various systems. including the power 
supply units and circuit continuity. 
Hence. we believe that the first item 
subsequent to the general discussion 
eontained in the first two installments, 
should be the vacuum tube. Now, we 
wish to make clear that we are not 
attempting an elementary course in 
vacuum tube design or radio in gen- 
eral. We recognize fully that some of 
the information contained in these 
pages is known to some of the readers, 
but we are also certain that some of 
the data supposedly known is not fully 
comprehended. Пепсе, we move along 
this line of progress. By discussing 


Specific Faults in the Receiver 


vacuum tubes at this time we eliminate 
the need for further discussion as we 
progress through trouble diagnosis and 
isolation. 

We take for granted that the reader 
is familiar with the structure of the 
conventional type of three-element 
vacuum tube, and to a certain extent 
with the function of the various ele- 
menis. We will dwell to a certain 
extent upon the latter in a manner 
somewhat different than the con- 
ventional. 


Vacuum Tube Tests 


Radio receiver servicing, to be profit- 
able, requires the most rapid form of 
work consistent with accuracy and the 
attainment of results. With this in 
mind, one cannot help but wonder 
about the most suitable test for a 
vacuum tube to show its condition and 
to prophecy its degree of performance. 
In this eonneetion we must recognize 
two conditions: first. the tube which 
is new and second, the tube which has 
been in use for a period of time. 

The average vicuum tube has four 
important constants: electronic emis- 
sion. plate impedance, amplifieation 
eonstant (mu) and the mutual con- 
ductance. Now, it is quite logical that 
a rapid test of the vacuum tube need 
not involve the determination of all of 
these constants, particularly if the tube 
is new. The same is true if the tube 
is removed from a defective receiver. 
The reason for this is that these con- 
stants are governed by one major ele- 
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How General Vacuum Tube Voltage and Current Tests Indicate 


ment. the condition of the filament. If 
the filament is intact and in perfect 
condition. and if the physical struc- 
ture of the tube elements has not been 
altered, the various electrical con- 
stants will be as decided upon in the 
design. If, however, the most vulner- 
able part of the tube—the filament— 
has undergone some change, it will in- 
fluence some of the electrical constants 
of the tube. since the value of the con- 
stant is governed by the number of 
eleetrons emitted by the filament. By 
this we no not wish to imply that the 
design of the filament governs the con- 
stants. What we mean to say is that 
the electronie emission from the fila- 
ment exerts a tremendous influence 
upon the two most important tube 
characteristics; the plate impedance 
and the mutual conductance. The 
amplification constant remains uniform 
over а very wide range of filament tem- 
perature and electronic emissivity. 
Therefore. as a rapid test. the elec- 
tronie emission is as good as any, 
assuming no physical damage to the 
tube. 

As an illustration of the above, the 
amplification constant of the average 
226-type tube remains between 8.2 and 
R4 over a filament potential range 
from .5 to 1.7 volts, whereas the plate 
impedance is approximately 48,000 
ohms at .75 volt and 8.000 ohms at 1.5 
volts-—and the mutnal conductance is 
approximately 250 micromhos at .85 
volt and 880 micromhos at 1.5 volts on 
the filament. 
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Electronic Emission 


The importance of satisfactory elec- 
tronic emission is self-evident. With 
respect to the test of a tube removed 
from a receiver, the paramount test is 
that for electronic emission, bearing in 
mind that the tube has been in use for 
a period of time, rendered satisfactory 
service during that time and that the 
physical structure of the tube does not 
undergo a change. unless of course, the 
tube is subjected to a violent physical 
shock, which might jar an element 
loose or break continuity between the 
wires connected to the tube prongs and 
the elements. Usage will not alter the 
plate impedance or the mutual con- 
ductance values if the filament emiss- 
sivity remains constant. With respect 
to disconnected elements, this con- 
dition will be evidenced by certain 
Symptoms and will become evident in 
a simple plate current test which fol- 
lows the filament emission test, the 
latter, however, being the first test 
made. 

We can state without detailed ex- 
planation that the most vulnerable 
part of any vacuum tube, irrespective 
of type, is the filament. Furthermore, 
the element which deteriorates most 
rapidly during operation of the vacuum 
tube is the filament. In the filament 
type of a-c. tube, the filament is the 
source of electrons, exactly as in the 
case of the d-c. tube. In the cathode 
type of a-c. tube, the cathode is the 
source of electrons. Hence, if in the 
first two instances, the source of elec- 
trons nndergoes the most rapid change, 
the same may be considered to be the 
ease in the cathode type of a-c. tube. 
In addition, we must consider volatili- 
zation of the filament in this tube and 
the production of less heat with which 
to heat the cathode and also burnout 
of the filament. Since the operation of 
the tube is governed by the electronic 
emission by the electron emitting ele- 
ment, the primary test is that for elec- 
tronic emission. In the d-e. type of 
tube employing a thoriated filament, 
the thorium is burned away and the 
abundant emission of electrons, due to 
the thorium, ceases. Since the tube is 
designed for operation with the 
thorium in the filament, deactivation 
of this type of filament will impair the 
operation of the tube. 

The same is true in the case of the 
filament type of a-c. tube, 
exception, that in this instance, the 
abundance of electrons is due to an 
oxide coating upon the filament. After 
this oxide is burned away, the filament 
does not emit sufficient electrons for 
satisfactory operation. In the cathode 
type of a-c. tube, the cathode is the elec- 
tron emitter, and if the heat generated 
by the filament (heater) is insufficient 
the electronic emission will be insuf- 


ficient. If. on the other hand, the 
oxide coating upon the cathode is 
burned away during operation, the 


number of electrons emitted will reach 
a low level where the tube is useless. 


with the: 


Emission Tests 


Electronic emission tests must be 
made under definite prescribed condi- 
tions, a requirement which is not ful- 
filled in everyday practice. These 
specifications are compiled by the 
vacuum tube manufacturers. It is true 
that each individual serviceman can 
develop his own calibrations for elec- 
tronie emission, but no matter how it 
is arranged, definite values must be 
employed. Every type of vacuum tube 
has a definite minimum value of elec- 
tronic emission at certain values of 
filament and plate potential. This, 
however, does not signify that all tubes 
are tested under identical conditions, 
unless they are of similar type, in 
which case what has been said does 
not apply, and all tubes of similar type 
are tested under identical conditions. 
Electronic emission in excess of the 
minimum value is permissible. 

The following is the minimum elec- 
tronic emission value of each tube 
mentioned and the recommended oper- 
ating voltages. These values are 
recommended by E. T. Cunningham, 


Inc, and are excerpts from their 
engineering bulletins. 
ОООО 
Minimum 
Emission 
(Millia-) 
Tube Fil. Volts Plate Volts ampers) 
12 A 50 6.0 
299 33 50 5.5 
220 33 50 13.0 
301A 5.0 50 20.0 
300A 5.0 50 14.0 
340 5.0 50 14.0 
112 50 50 45.0 
112A (No emission tests) 
371 5.0 50 40.0 
310 60 100 85.0 
350 6.0 250 505.0 
326 ‚5 50 35.0 
327 2 50 35 0 
313 4.0 100 40.0 
(each anode) 
316B 60 195 85.0 
380 5.0 80 100.0 
381 6.0 150 200.0 


(The plate voltage values mentioned are 
the voltage applied to the grid and plate 
connected together as an anode. Although 
Cunningham designations have been em- 
ployed, these values are applicable to the 
UX and to all similar type tubes.) 


ОТТОТУП 


The practice of judging a tube by 
the normal plate current, is open to 
condemnation. The plate current read- 
ing alone, gives very little indication 
of the tube performance as an audio 
amplifier, a detector or as a radio- 
frequency amplifier. As a matter of 
fact, while the plate current is a 
function of the electronie emission 
(since the condition of the filament 
influences the plate reading) filament 
condition is best determined by an elec- 
tronic emission test. As a guide to 
performance as an amplifier, the plate 
eurrent reading alone will not afford 
eonclusive evidence to the negative or 
the affirmative, since other items must 
be taken into consideration. These are 
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the amplification constant and the 
mutual conductance. Fortunately, 
however, as we stated earlier in this 
text, measurement of these values is 
mnnecessary. The electronic emission 
test should be the first observation fol- 
lowed by any simple test to show cor- 
rect operating conditions and con- 
tinuity of the elements. 

Tube voltage specifications must be 
strictly observed. ‘This applies to all 
voltages; filament, grid and plate. 
Frequent mention is made that tube 
filament life is prolonged by operation 
below the rated filament potential or 
temperature. This is true under cer- 
tain conditions, which, due to the trend 
in tube filament structure design is 
applicable to all a-c. receivers, Sub- 
normal filament potential operation of 
the thoriated tungsten filament pro- 
longs the life of the throium, that.is, 
the period of operating life, but it 
alters the molecular structure of the 
tungsten, making it more brittle and 
subject to fracture more easily. Bx- 
cessive filament temperature dissipates 
the thorium more rapidly and increases 
volatilization of the tungsten. Hence, 
such filaments should be operated at 
normal filament potential and tem- 
perature. The same is not true of the 
oxide coated filaments, where operat- 
ing life is prolonged by operation below 
the rated temperature. So much for 
that at the present time. 


Plate Current Tests 


In contrast to the electronic emission 
value when testing a tube, the plate 
eurrent value is a barometer of circuit 
conditions when testing receivers with 
the vacuum tubes in the respective 
Sockets and in the tester socket con- 
nected to the receiver. Experience 
plus the manufacturer's specifications 
wil advise the correct plate current 
values for various values of plate volt- 
age, as measured with the test set. 
Correct interpretation of these values 
expedite isolation of the trouble. 


In connection with what is to follow, 
we wish to make clear that these con- 
ditions are not the only ones en- 
countered. Many others will confront 
the serviceman, but if we remove the 
haze around a number, the remainder 
will be viewed in much better light. 
As we stated, we are concerned with 
the vacuum tube, and we will consider 
the items which are associated with 
the vacuum tube and which manifest 
some effect upon it. 


In view of the fact that receiver in- 
stallations are of two types, namely, 
those employing batteries as sources 
of potential and those employing power 
devices, such as eliminators, for 
sources of potential, it is necessary to 
consider them separately. Let us take 
the battery source of potential first. 
The first condition shall be excessive 
plate current, ‘as indicated upon а: ‘set 
tester or analyzer, when this device is 
being employed to check a receiver and 
Excessive 
plate current may be due to several 
conditions and for purpose of illustra- 
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tion we show two plate current grid 
voltage curves in Fig. 1. These curves 
are for different values of plate voltage 
and are not the curves of any one 
specific tube, but are used merely to 
illustrate the point mentioned. The 
plate current values are designated 
upon the ordinate line on the extreme 
left and the positive and negative 
values of grid voltage are shown upon 
the abscissa. These curves are allied 
with receiver operation and circuit con- 
ditions may be applied to these curves 
for interpretation. If one compre- 
hends this data, much will be gained. 


The designations “Ep 90” and “Ep 
185” mean that the first curve is repre- 
sentative of a condition when the plate 
voltage is 90 and the other when the 
plate voltage is 135. Let us consider 
the point “0 grid volts” as the starting 
point for our discussion. The plate 
eurrent values indicated on the ordin- 
ate are the values indicated on the set 
analyzer plate current meter. Accord- 
ing to the curves in Fig. 1, the normal 
plate eurrent for Ep 90 and 0 grid bias 
is 10 milliamperes and for Ep 135 and 
0 grid bias, the normal plate current 
is 12.5 milliamperes. It is, therefore, 
obvious that as the plate voltage is 
increased, everything else being normal, 
the plate current increases. Discount- 
ing the plate current saturation point 
governed by the maximum filament 
emission, it can be said that excessive 
plate current may be due to excessive 
plate potential. If we could draw a 
eurve for Ep equal to 200, the plate 
current with 0 grid bias would be 
much greater than 12.5 milliamperes. 


Now, suppose that we operate with 
the eurve marked Ep 90 and consider 
the positive and negative grid bias 
voltages. According to the graph, the 
negative voltage has a maximum of 20 
volts and the positive voltage a maxi- 
mum of 8 volts. 'The reason for the 
unequality is that positive bias is 
seldom employed. We neglect the 
small positive bias employed with grid 
leak-condenser systems of detection, 
since the bias does not approach the 
maximum of 8 volts shown. For a 
plate potential of 90 volts, the usual 
grid bias is about 4 volts or perhaps 
a little more. According to the curve, 
the normal plate current with this 
plate and grid voltage is about 63 
milliamperes. We are aware that this 
value is in excess of the usual value 
encountered in receivers, but we em- 
ploy it because it is better for illus- 
tration. At 0 grid bias the plate cur- 
rent is 10 milliamperes, an increase of 
approximately 3.7 milliamperes when 
the 4 volt grid bias is removed. It is, 
therefore, evident that the grid bias 
controls the plate current and if the 
grid bias is less than normal, the plate 
eurrent will be more than normal, 
hence excessive plate current may be 
due to insufficient grid bias. If we 
move into the territory occupied by 
the positive grid bias voltages, we find 
that with a grid bias of plus 4 volts 
the plate current is increased to 12.5 
milliamperes, (the curvature of the 


plate current curve has no significance) 
and if the normal plate current is sup- 
posed to be 6 milliamperes (Ep 90 
with 4 volts negative grid bias), it 
stands to reason that excessive plate 
current may be due to incorrect 
polarity of the grid bias—the bias 
being positive instead of negative. 

Referring again to Fig. 1, it is evi- 
dent that the grid bias controls the 
value of plate current, when the plate 
voltage is normal. Also that if the 
plate voltage is less than normal it is 
still possible that the plate, current 
should be excessive, as for example— 
the normal plate current for Ep 135 
and 8 volts negative grid bias is 6 
milliamperes, the plate current for Ep 
90 and 1 volt negative grid bias is 9 
milliamperes. Although lacking an 
illustration, excessive plate current 
may also be due to excessive filament 
potential. 
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FIG. 1 


Representative plate current, grid 
voltage characteristic curves of a 
vacuum tube. 


With the above in mind and with 
one exception, it stands to reason that 
the reverse conditions may cause in- 
sufficient plate current. That is to 
say, insufficient plate potential with 
normal bias may be the eause for in- 
suffieient plate current. Likewise, ex- 
cessive negative grid bias may be the 
enuse for insufficient plate current, and 
insufficient filament potential may like- 
wise be the cause for insufficient plate 
current. The exception we mention is 
the applieation of a positive grid bias, 
which сап never cause insufficient plate 
current, since it will always increase 
rather than decrease the plate current. 


“Floating” and “Positive” Grids 


In connection with this discussion of 
plate current, we must mention another 
condition before we move on, and this 
is an unsteady or fluctating plate cur- 
rent observation. Contrary to the 
opinion of many, this condition does 
not indicate a poor contact in the plate 
circuit. Instead, it is due to an open 
in the grid circuit, resulting in a “free” 
or "floating" grid. The fluetuating 
plate current is an indication that the 
grid is not at a Steady operating 
potential; the grid intermittently 
accumulating a heavy negative charge 
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which reduces the plate current to zero 
or thereabouts and then losing this 
charge, again permitting normal plate 
current, only to again repeat the pro- 
cedure. The proof that this condition 
is not due to a poor contact is that the 
variation is uniform in frequency and 
is found when the receiver is not pass- 
ing signals and that the plate voltage 
is normal and steady at all times, 
even when the plate current is zero. 


Now we refer to Figs. 2 and 3 to 
illustrate the points mentioned in con- 
nection with the curves in Fig. 1 and 
to bring out a few pertinent details 
which were not represented and dis- 
cussed in Fig. 1. In Fig. 2, we view 
an ordinary stage in an electrie re- 
ceiver, employing an eliminator as the 
source of plate potential, a-e. tubes 
and a resistance as the source of grid 
potential, the potential being due to 
the passage of the tube plate current 
through the resistance and the conse- 
quent voltage drop. Referring to ex- 
cessive plate current with normal plate 
potential we find that a leak between 
the plate winding of the transformer 
connected to the plate of the preceding 
tube and the grid winding of the tube 
in question will cause the application 
of a positive potential upon the grid, 
which will either neutralize the nega- 
tive grid bias or will submerge the 
negative grid bias, and cause a positive 
bias. This condition arises frequently 
in resistance-capacity audio amplifiers 
and in some impedance-capacity audio 
amplifiers, due to a leak through the 
isolating or coupling capacity as many 
call this condenser. Other cases have 
been the radio-frequency transformers 
where scraping of the insulation per- 
mitted contact between the plate and 
the grid turns, or some other form of 
short; also a leak between the plate 
and grid windings of audio-frequency 
transformers or between the plate and 
grid leads. 


General Voltage Checks 


Referring to Fig. 2, we have desig- 
nated four important sources of po- 
tential; V, V1, V2 and УЗ, each one 
having a bearing upon the reading 
observed upon the plate current meter, 
MA. If the plate current is excessive 
and the measurement of the plate 
voltage shows it to be greater than 
norinal, V, Vl and УЗ are not involved 
and examination of V2 is in order. 


The possible troubles in the source of 
Y2 are two in number. First, the in- 
put voltage, and second, the voltage 
drop across the voltage divider resist- 
ance, or an open in the voltage divider 
resistance. The condition of Ше volt- 
age divider system is evidenced by the 
plate voltages applied to the other 
tubes in the receiver. If voltage is 
being applied to the detector tube plate 
and the voltage divider system is of 
the potentiometer type, it is safe to 
assume that nothing is wrong with the 
divider resistance. Even if the resist- 
ance usually employed between the de- 
tector tap and the B minus is open, 
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satisfactory operation will be possible, 
although the output voltage will be 
higher along the various taps, because 
the insertion of this resistance in- 
creases the current load upon the 
eliminator. 

It is now necessary to consider the 
operating characteristic of the average 
B eliminator. If the current load is 
reduced the output voltage increases 
and, conversely, if the current load is 
inereased the output voltage decreases. 
This condition is influenced by the grid 


RESISTANCE 
IN PLATE 
CIRCUIT 


SOURCE OF 
Ri PLATE 
POTENTIAL 


FIG.3 | 


B- 


SOURCE OF 
FILAMENT 
VOLTAGE 


In trouble shooting, it is well to 

keep in mind that voltage-reducing 

resistors are often incorporated in 
the receiver circuit proper. 


bias, the output voltage increasing as 
the negative grid bias is increased, 
Since this action reduces the plate cur- 
rent, hence the current load, In this 
case, however, the plate current is ex- 
cessive, and the plate voltage is ex- 
cessive, hence it is doubtful if it is 
due to an exeessive negative grid bias. 
If ihe grid bias were positive, it 
would cause the increased plate cur- 
rent. but such an increase in plate 
current lond would have a tendency to 
reduce the output plate voltage. But 
one conclusion is possible—at some 
other point in the receiver, the load 
upon fhe eliminator has been removed 
or reduced. Perhaps a plate circuit is 
open. or if the voltage divider em- 
ployed in the B eliminator utilizes 
individual resistances, one of these may 
be open circuited, In this connection 
one can eliminate the detector tap. 
since the current consumption is so 
small that the removal of this small 
lond will have very little effect upon 
the system. If the tube under obser- 
vation is the output tube. it is pos- 
sible that the lead supplying the other 
amplifying tubes is open, and vice 
versn. If the voltage divider system is 
of the potentiometer type and the tube 
being tested is one of the amplifying 
tubes, exclusive of the output tube, ап 
open in the voltage divider system be- 
tween the amplifying tube tap and the 
main lead is out of the question, since 
Such n break would open the circuit 
and plate voltage would not be avail- 
able for the tube being tested. How- 
ever ап open between the maximum 
voltage tap and the output tube plate 
is possible and sueh а condition would 
cause the application of excess poten- 


tial upon the plate of the tube being 
tested. 

We must also consider another possi- 
bhilitr. the lack of function of any 
voltage reducing resistances in the 
plate circuit, exclusive of the resist- 
апеев in the voltage divider system in 
the eliminator, as in Fig. 3. 'The ten- 
dency towards excessive plate current 
with excessive plate potential, due to 
the condition cited, is greater when 
the C bias resistance is incorporated 
in the eliminator, rather than in the 
grid circuit of the tube in question, as 
shown in Fig. 2. Iu the latter position, 
the grid bius increases as the plate 
voltage апа current increase, 


Causes of Low Plate Voltage 


Insufficient plate voltage and plate 
current may be due fo several con- 
ditions in the system, First, a marked 
reduction in the input voltage feeding 
the B eliminator, Second, excessive 
voltage drop in the eliminator recti- 


fying tube, if it is defective. Third, 
excessive voltage drop in the filter 


system, Fourth, a shorted condenser 
across one of the sections of the volt- 
age divider system, which would reduce 
the total voltage divider resistance 
across the eliminator output. increase 
the current flow through this resist- 
ance network and consequently in- 
crease the load upon the eliminator, 
This would cause a reduction in the 
output voltage. Furthermore, if the 
C bias resistance is located in the 
eliminator, the action mentioned by 
causing an increase in current flow, 
would increase the voltage drop across 
this resistance and consequently the 
negative bias applied to the tube, In 
this discussion we assume that the 
shorted condenser is not connected 
across one of the plate voltage taps 
which supplies plate voltage to the 
tube under test. The effect of the 
shorted condenser would become evi- 
dent upon a plate voltage test through- 
out the receiver. 

With respect to the voltage. V1, in 
Pig. 2. we must mention a similar 
resistance located in the B eliminator, 
In both сахех, the resistances are by- 
passed with condensers, А short in 
these condensers will short the resist- 
ance and eliminate the C bias, thus 
greatly increasing the plate current 
and reducing the plate voltage, due to 
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the operating characteristic of the B 
eliminator, but the reduction in plate 
voltage will not equal the increase in 
plate current. AS an example, the 
normal plate current of a 250 tube 
operating at 450 volts on the plate, was 
increased to approximately 135 milli- 
amperes when the C bias of 80 volts 
was removed because of a shorted by- 
pass condenser, whereas the output 
voltage of the eliminator, tested at the 
tube plate, was 420 volts. 

Yith respect to an open in the grid 
circuit, two conditions may prevail, 
depending upon the position of the 
brenk, If the "open" is located be- 
tween the grid of the tube socket and 
the grid end of the unit connected 
across the grid filament circuit, the 
"free" grid condition mentioned will 
be present. On the other hand if the 
break in the grid circuit is such that 
the connection between the filament 
cireuit and the B minus is opened, the 
plate eurrent meter will read zero, 
since circuit continuity between the 
plate and the filament has been broken. 
Such a condition would exist if the 
grid bias resistance supplying V1, in 
Fig. 2, were to "open." 

The value of the resistance asso- 
ciated with the designation V1 in Fig. 
2. governs the value of grid bias ap- 
plied to this tube. If it is excessive, 
the negative grid bias is excessive and 
‘the reading on the meter, MA will 
show insufficient plate current. Con- 
versely, if the value of this resistance 
is less than normal, the reading on 
meter MA will be greater than normal, 
showing excessive plate current. 


Insufficient or excessive values of V, 
the filament potential, is governed by 
the value of V3, the input voltage, 
when a transformer is used, and the 
potential value of the battery, if a 
battery is used. Also upon the values 
of whatever voltage-reducing resist- 
ances шау be employed in the circuit, 
as shown in Fig. 3. If, assuming cor- 
rect source of potential, these resist- 
ances are excessive, the value of V will 
be less than normal and the reading 
on the meter, MA will be less than 
normal, If, on the other hand, the 
value of these resistances is greater 
than normal. the value of V will be 
excessive and the reading МА will be 
excessive. 

(To be continued) 
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The Engineering Rise in Radio 


By Donald McNicol 


Fellow A.LE.E., Fellow I.R.E., Past-President, Institute of Radio Engineers 


Advantages of Tube Oscillator 


ITH a tube employed as the 
generator of the oscillations 
and another tube serving as 
voice modulator, an end was 
seen to all previously employed means 
of setting up radio telephone trans- 
mission. The alternating-current 
transformer, the machine alternator 
and the arc oscillator were suit- 
able for radio telegraphy, (the are 
also for radio telephony). but it was 
early sensed that the tube had many 
advantages over other means for the 
purposes of telephony. Undoubtedly 
tubes could be made having larger di- 
mensions, suitable for generating large 
currents, and this is what came to pass 
with surprising rapidity. Tubes were 
soon available for the production of 
radio frequencies at high powers, hav- 
ing grid potentials of 150 volts nega- 
tive. the plate circuit potentials rang- 
ing up to 2,000 volts and higher. 
Meissner, in Germany, in 1918. and 
Round, in England, devised radio tele- 
phone transmitting systems in which 
the three-electrode tube was employed 
to generate the energy to be radiated 
from the sending antenna. Round per- 
haps was first to apply the tube for 
this purpose. In the early trials the 
telephone transmitter was connected 
in the antenna circuit directly. Con- 
nected also in the antenna circuit was 
a glow lamp which gave out full bril- 
liancy when the system had been ad- 
justed to resonance and the oscillatory 
condition established. With this ar- 
rangement it was reported at the time 
that Round had succeeded in telephon- 
ing a distance of fifty miles. Later. 
the microphone was connected to the 
grid cireuit making possible better con- 
trol of modulation. 


Ingenious proposals with a view to 
improvement of transmitting circuits 
were made by August Hund, Carl Eng- 
lund, Lloyd Espenschied, John R. Car- 
son, and others, in America. Several 
of the improvements proposed by these 
engineers were of fundamental im- 
portance, and constituted the bases on 
which were designed elements of de- 
pendable systems of the years follow- 
ing. 


The Audion, a Land-Line Tele- 
phone Repeater 


The acquisition by the dominant tele- 
phone interests in America, of the right 
to use the deForest audion as a re- 
peater, brought the tube into the 
laboratories of the manufacturing com- 
pany producing telephone equipment. 
In this thoroughly equipped electrical 
laboratory, staffed with competent and 
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resourceful engineers, beginning in 
1912, the audion. itx known properties 
and its possibilities, were subjected to 
critical examination. 

The device was studied from the 
theoretieal standpoint by Dr. G. A. 
Campbell, whose work on loaded tele- 
phone lines. years before, had contrib- 
uted largely to the success of long 
distance wire telephony. In the tele- 
phone company's laboratory, B. П. Col- 
pitts, H. J. Уап der Bijl and others 
devised improved systems of modula- 
tion giving approximately undistorted 
speech. These latter appeared in 1914. 


Fig. 18. 


A portion of the radio 
telephone equipment employed at 


Arlington, Va. which successfully 
transmitted speech to Paris and 
Honolulu. 


With the widespread attack directed 

upon it beginning in 1912, it was not 
likely that the audion's secrets would 
long remain undiscovered. The tele- 
phone company’s engineers. were at the 
time interested in perfecting the tube 
as a repeater for land lines. The de- 
velopment of the tube repeater pro- 
ceeded so rapidly that the summer of 
1914 witnessed its employment in com- 
mercial telephone service connecting 
New York with San Francisco. 
- A situation which may have had a 
bearing on the line of research at first 
followed by the telephone engineers 
was that as late as the year 1915, the 
executives of the company had not been 
alarmingly impressed by the various 
sallies of enthusiasm proceeding from 
the laboratories of purely radio organ- 
izations. 

It may seem justly matter of wonder 
that this was the situation, but in a 
pamphlet issued by President T. М. 
Vail, of the telephone company, in 1915, 
appear the statements: 
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C selection is not secrecy, as 
any receiver can be adjusted to all 
lengths and frequencies. : 

The intensity of these radiations is 
so great that any large number of 
sending stations erected near each 
other would seriously interfere with 
and confuse each other's outgoing 
transmission, and even a small number 
would absolutely destroy the tenuous 
incoming vibrations, and all could be 
destroyed by extremely high tension 
and high frequency radiation in close 
proximity.” 

and: 


“The great obstacle to dependable 
usefulness with commercial possibilities 
—the causes which confine this great 
achievement to particular undependabie 
uses—are natural conditions as yet and 
probably forever uncontrollable.” 


But the great war was on, and soon 
vast financial resources were to be 
available for the development of and 
carrying out of any project which was 
new and which might contribute 
toward preparedness for eventualities 
likely to ensue. The engineers were to 
have opportunity. 


Radiophone Tests of 1915 


By means of a tube oscillator radio 
telephone system the telephone engin- 
eers in March 1915 carried on conversa- 
tion between a station at Montauk 
Point, New York. and a station at Wil- 
mington. Delaware, a distance of 300 
miles. With equipment developed 
from these tests the engineers, in the 
fall of 1915, from the Arlington (near 
Washington) station of the U. S. Navy, 
successfully transmitted speech to 
Paris. France, and to Honolulu, Ha- 
waii. (See Fig. 18.) 

This somewhat spectacular demon- 
stration of radio telephony attracted 
attention to the possibilities of the sys- 
tem, and although twelve years were to 
pass before commercial radio telephony 
was attempted between America and 
Europe, there is no doubt that the 
1915 demonstrations paved the way 
for many of the special applications 
over shorter distances made during the 
war. 

American engineers identified with 
the radiophone demonstrations here re- 
ferred to, and with subsequent applica- 
tions of radio telephony to various 
needs of war communication, included: 
p. B. Jewett, E. B. Craft, E. H. Col- 
pitts. Lloyd Espenschied, R. A. Heising, 
H. W. Niehols. L. M. Clement, А. M. 
Curtis, H. E. Shreeve. R. V. L. Hart- 
ley. Н. D. Arnold. N. П. Slaughter, 
A. A. Oswald and R. H. Wilson. 


Improvement in Construction of 


Tubes 


One of the outstanding develop- 
ments of the war years 1914-1918, was 
the great improvement made in the 
design and manufacture of vacuum 
tubes. The rather fragile tubes in 
use previously were not suitable for 
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war operations in which ruggedness 
and uniformity of performance were 
essentials. The experience gained by 
the telephone engineers from 1912 
until 1917 in designing tubes suitable 
for the purposes of the telephone re- 
peater enabled them when the need 
arose {о successfully meet the specifi- 
cations laid down by the Signal Corps 
authorities. Dependable and uniform 
tubes were produced for both reception 
and transmission, by the various 
American manufacturers of tubes. 

In the first long distance tests (in 
1915) there were used tubes with a 
rating of 25 watts, a complete trans- 
mitter requiring 500 tubes in order to 
radiate approximately 114 kilowatts 
of useful power. Before the end of 
the war tubes of 250 watts rating 
were being widely used. By 1921, 
water-cooled tubes of ten kilowatts 
rating had been produced; in 1923, 
twenty-kilowatt tubes and a few years 
later 100-kilowatt tubes were avail- 
able. 


Chronology of Radiophone Dem- 


onstrations 


Seeking to know the history of 
radio telephone development it is ım- 
portant to note that the voice was 
transmitted through space by Fessen- 
den in 1900, and that in the follow- 
ing six or seven years Fessenden, 
deForest, and others had radio tele- 
phone systems in operation, employ- 
ing the alternator and the avc as gen- 
erators of electric oscillations, 


Throughout the interim 1907-1914, 
while no end of experimentation was 
earried on in all parts of the world, 
little additional progress was made to- 
ward perfected radio telephony. Dif- 
ficulties were, as has been shown, that 
suitable microphones were not avail- 
able, and the methods of voice modu- 
lation employed were not such that 
faithful reproduction was obtained in 
receivers. Also, the are and the al- 
ternator were cumbersome, expensive, 
and not suited for mobile stations 
where sourees of commercial electric 
power were not at hand. 


The discovery of the oscillating 
property of the audion very largely 
corrected this situation, and although 
war needs only, from 1915 until the 
end of 1918, were served by the ma- 
terial improvements made, it is per- 
haps true that during these four years 
greater actual progress was made 
than would have taken place in ten 
or fifteen years of peacetime. A result 
was that shortly aftcr the close of 
the war the various nations had in 
being а great new utility for which 
it was supposed no peacetime use 
existed, but which, differing from the 
torpedoes and hand grenades de- 
veloped contemporaneously, contained 
elements which should make of it an 
agency for good-will peace and un- 
derstanding. 


Voice Modulation of Carrier Waves 


With the tube available for the 


generation of electric oscillations, the 
subject of the transmitter  (micro- 
phone) and the problem of modula- 
tion were presented in a light which 
made plainer and easier satisfactory 
solutions. 

Methods of modulation which came 
into use following the intensive de- 
velopments of the war years included 
the absorption method and the Heis- 
ing constant-current method. By 
means of the method variously re- 
ferred to as diverting, detuning or 
absorption there is effected a reduc- 
tion in antenna current when the 
modulator is in operation, to a value 
below that obtaining when the modu- 
lating voice is not applied, an example 
of which is the employment of a 
microphone directly in the oscillating 
circuit, thus varying its resistance. 
Or, variously, inductively coupled 
with the oscillating circuit, or by us- 
ing a three-electrode tube to absorb 
energy in its plate circuit, the absorp- 
tion controlled by speech currents im- 
pressed on the grid circuit. 


The Heising modulator, in principle, 
variously referred to as non-absorp- 
tion, constant current or power modu- 
lation, is characterized by alternate 
increase and decrease of radiated 
energy above and below the value pro- 
duced normally by the oscillator. 


Experimental experience has shown 
that there are many ways in which 
the radiated carrier wave of radio 
telephony may be modulated in order 
to reproduce at the receiver the voice 
sounds impressed on the microphone 
of the transmitter, but the trend of 
progress in this respect may be under- 
stood by referring to a few of the 
steps successively taken which re- 
sulted in improvements, even if these 
were destined later to give way to 
still further improvements. 

In the radiophone tests from the 
Naval Station at Arlington, in 1915. 
previously referred to, the Western 
Electric Company’s engineers who 
assembled the system employed a 
method of voice modulation due to 
Van der Biji? which operated on the 
principle of amplification control. 


In the apparatus a small sized tube 
operating on a plate potential of 120 
volts was used to generate the re- 
quisite sustained waves of constant 
amplitude. The circuit of the tele- 
phone was provided with an amplifier 
so that the signal impressed on the 
modulator would have an amplitude 
sufficient to carry the sustained wave 
over the range of the modulator’s con- 
trol. The radio-frequency current as 
modulated had an outlet by way of a 
tuned circuit and passed through two 
stages of amplification, the last stage 
delivering energy to the sending 
antenna. 


The first amplifier was made up of 
from two to twelve tubes connected in 
parallel, the number depending upon 
the wavelength intended and upon the 


“U, S. Patent No. 1,850,732, 
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number of power oscillator tubes em- 
ployed. 'The power amplifier consisted 
of from 300 to 550 tubes, tuned cir- 
euits being used to pass the radio- 
frequeney wave from the first ampli- 
fier to the grids of the power tubes. 


À modifieation of the Van der Bijl 
system described above consisted of 
a modulator tube having two grids 
instead of usual single grid, and hav- 
ing the sustained wave from the oscil- 
lator supplied to one grid while the 
signalling frequency was supplied to 
the other. It was pointed ош by 
Heising’ that the action of the two 
grids with their individual e.m.f.'s 
was approximately the same as that 
when a single grid was employed, 
with two e.m.f.s superimposed. The 


System was known as double grid 
modulation, 
Radio transmission systems  in- 


vented by C. V. Logwood' and by 
E. Н. Colpitts’, were based on the 
principle that the grid of the tube, 
being a control member, could be used 
to control the amplitude of the carrier 
wave by virtue of signal frequencies 
impressed upon it. 


Coming now to the more efficient 
constant potential" system of modula- 
tion it may be stated that this consists 
of a signal amplifier tube in series 
with a radio-frequency amplifier tube. 
The former, in a sense serving as a 
modulator tube, varies the power sup- 
ply to the radio-frequency amplifier, 
aeccrding to signal frequencies im- 
pressed on the grid. The latter tube, 
with constant radio-frequency e.m.f. 
applied to its grid converts this modu- 
fated power into radio-frequency 
power, resulting in a modulated car- 
rier wave being delivered directly to 
the sending antenna. In the actual 
assembly an amplifier tube is con- 
nected in series with a frequency 
changer; one which adds a frequency 
and not one which multiplies, and may 
have a natural frequency that of the 
earrier wave. 


It is not necessary to employ a 
mechanical frequency changer for this 
purpose as a tube oscillator serves the 
desired end. The amplifier tube 
affected by the signal frequencies im- 
pressed on the grid, delivers positive 
and negative speech frequencies in the 
form of single-phase currents to the 
frequency changer tube, which tube 
adds to these a carrier frequency, de- 
livering to the antenna a modulated 
carrier current, 


In closing this chapter it might be 
well to recapitulate that modulation 
in radio telephony refers to the varia- 
tion at an audio frequency of the am- 
plitude of the sustained constant fre- 
quency carrier wave, in accordance 
with the wave shape representing the 
speech frequencies, 


* Modulation in Radio Telephony. В. A. 
Heising. Presented before Inst. Radio 
Engineera, New York, December 1, 1920. 

* U, 8. Patent 1,218,195, k 

>U, S. Patent Reissue No, 14,980. 

?? U. 8. Patent 1,137,315. 
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As pointed out by C. C. Culver" “їп 
considering апу modulation system 
there is naturally involved the ques- 
tion of the relative importance of the 
non-signaling amplitude of the carrier 
current, and the variation taking place 
in this due to the modulation brought 
about at the transmitting station. 
For a given amplitude of non-signal- 
ing carrier wave which may reach a 
receiving station, the response in the 
telephone receiver is, of course, pro- 
portional to the change in the ampli- 
tude of the carrier wave, this in turn 
depending upon the modulation at the 
transmitting station. However, the 
actual amplitude of the carrier cur- 
rent is also an important factor, This 
is evident when we consider the rela- 
tion of the amplitude of the non- 
signaling carrier current to the maxi- 
mum change which can take place in 
this current. Even though coniplete 
modulation obtains, the current 
amplitude cannot have a minimum 
value less than zero or n maximum 
greater than twice the non-signaling 
value. e 

With a view to providiug n system 
of modulation which would not seri- 
ously overload the tubes as a result 
of modulation being applied, and 
which would permit of а smaller total 
number of tubes required to effect 
modulation, Culver and Logwood", in- 
dependently worked out a grid leak 
method wherein the usual grid leak 
resistance is replaced by a three- 
electrode tube. the plate-to-filament 
resistance of the tube being controlled 
by means of voice vibrations through 
а modulation transformer connected 
to its grid, the control tube function- 
ing as a variable resistance. 


CHATTER 12 
Broadcast Radio Telephony 


Prior Events 


М the preceding chapter it was 

recalled that at the close of the 

Great War the nations found 

themselves in possession of at 
least one war department with out- 
standing potentialities for the estab- 
lishment and preservation of peace— 
radio telephony. 


Radio telegraphy had, of course, 
made great gains during the war 
years. In 1918 authentic statistics for 
radio telegraph installations showed 
throughout the world a total of 6,600 
stations, of which 720 were coastal 
stations, 5,700 on ships and 180 in- 
land, and shortly after the close of 
the war commercial radio telegraph 
service was established (or resumed) 
between practically all of the large 
countries. Transocean radio telegraph 
service is in competition with the same 
message service performed by the 
submarine telegraph cables, and those 
engaged in carrying on radio telegraph 
message service had many interna- 
tional relations to adjust, stations to 


S ое Inst, Radio Engineers, October, 
12 U. S. Patent Application, filed July 2, 
1921, No. 1,440,834. 


transform front war 


mercial needs, 


needs fo com- 
nnd many details of 
organization and operation which 
gave them sufficient to think about 
and to occupy their time. 

But what about radio telephony? 
Obviously, in its embryo state it could 
not successfully be applied in competi- 
tion with wire line service where such 
wire line service was already estab- 
lished. It was not secretive, A 
great multiplicity of stations (or cir- 
cuits) could not be satisfactorily 
operated simultaneously in a given 
territory. These were considerations 
which perhaps prompted landline 
telephone interests to view with little 
immediate concern the possibility of 
radio competition. 

In the meantime, however, new 
forces were at work. Where, prior to 
the war years, radio telephone exploi- 
tation had been left to the resources 
of individual scientists and small 
radio companies organized for the 
purpose of raising funds for experi- 
mentation and promotion, following 
the close of the war several of the 
large electrical manufacturing com- 
panies found themselves in possession 
of patent rights, radio manufacturing 


facilities and staffs of engineers 
familiar with the radio art. 
For instance, in the fall of 1920, 


the Westinghouse Electric and Manu- 
facturing Company acqnired control 
of the International Radio Telegraph 
Company operating five stations on 
the American Atlantic coast. (АП of 
the private radio telegraph companies 
tnken over on July 31, 1918 for war 
uses by the government were returned 
to their owners on February 29, 1920.) 

In the year 1919 the General Elec- 
tric Company acquired control of the 
American plant and other assets of 
the Marconi Wireless Telegraph Com- 
pany, the name of the company heing 
changed to that of The Radio Corpo- 
ration of America. In August, 1921, 
the Radio Corporation took over the 
stations of the International Radio 
Telegraph Company, owned by the 
Westinghouse Company, thus leaving 
in the radio telegraph field as com- 
petitors of the Radio Corporation, the 
Independent Wireless Telegraph Com- 
pany on the Atlantic Coast and the 
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Federal Wireless Telegraph Company 
on the Paeitie Coast. With the excep- 
tion of the Radio Corporation, which 
operated transocean eireuits to various 
countries, the business of these com- 
panies was mainly ship-shore and 
shore-ship message service, 

A situntion was here created whieh 
does not often have so happy an out- 
come. The Westinghouse Compnny's 
engineers who had radio inelinations 
quite naturally weleomed the nequtst- 
tion by their company of the Inter- 
national Company, but when that eon- 
trol later passed to the newly organ- 
ized Radio Corporation of America, 
the Westinghouse engineers (as radio 
engineers) were baek where they 
started at the close of the war-—with 
radio knowledge, radio experience and 
with certain patent rights. 

It does not require n vivid imagina- 
tion to picture Frank Conrad, M. €. 
Rypinski and L. W. Chubb, Westing- 
house engineers, in conference or in- 
dividually, speculating with the 
query: "Well! what now?" These 
men were all set to go when the race 
was called off, and each was of the 
type that gets into а race even if he 
has to organize a race of his own. 

And this is about what took place, 
Conrad believed that with n radio- 
phone transmitter in operation on 
schedule regularly, sending ont music 
nnd other entertainment, there was 
an immediate andience consisting of 
perhaps а few hundred amateur radia 
experimenters who should hear the 
matter transmitted, and if the service 


was regular and adequately adver- 
tised perhaps hundreds of others 
would supply themselves with radio 


receivers by means of whieh the music 
might be heard. It was hls discovery 
that what had been said agreeably to 
this notion was evidently true. 

As ently as October, 1919, Conrad 
had set up experimental radiophone 
transmitting equipment at his home at 
Wilkinsburg. Penna. In September, 
1920 he gave to the press a notice that 
on a certain evening he would send 
out by radio music from a phonograph 
mounted near the radio transmitter. 


(To be continued) 
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Fig. 19. Circuit diagram from 


push-pull 


transmitter system 


through the speech amplifiers to the radiophone set, employing 


the Heising system of modulation. By 
with two buttons working 
the repeating coil 


КОЛХО УХ este ААР 


the use of a microphone 
in opposite phases and joined to 
as shown, practically all of the distortion 
of the usual microphone is eliminated. 
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Radio Telephony as Applied to Aircraft 


A Description of the Radiophone Equipment Developed by the 
Communications Department of the Boeing Air 


OMMUNICATION with moving 
vehicles has long been the 
dream of man. The railroads 
recognizing the impossibility 
of operating fast trains on schedule 
with any degree of safety to passen- 
gers and equipment without having 
knowledge of the whereabouts of their 
trains, took up the task of develop- 
ing some means of communication. 
Thus, it is after mauy years of re- 
search and development that we now 
have block systems on all of tbe first- 
class railroads and some have gone so 
far as to install automatie equipment 
which operates the train independently 
of the engineer. 
With the advent of the airplane and 
its introduction iuto the transportation 
lield the same need for eontrol was 


* Communications Dept., Bocing Air Trans- 
port, Inc. 


By Robert H. Freeman* 


even more keenly felt than before, 
as the ships travel at a rate of speed 
which makes every second count. In 
the past it has been necessary for the 
pilot to take off and fly into weather 
conditions about which he knew noth- 


ing, because they were constantly 
changing. Also, the management was 


completely out of touch with the craft 
until it appeared at the terminal tield 
or was foreed to return due to bad 
weather. If the airplane did not ap- 
pear after a reasonable time had 
elapsed, a search was organized to 
comb the country for hundreds of 
miles to locare the scene of the forced 
landing. 


Airway Requirements 


The delay in the air mail delivery 
and passenger schedule caused by such 
contingencies could have been avoided 


Schematic diagram of the plane transmitter. 
tube, which modulates two 7'5-watt oscillators. 
are employed in the amplifier, 


The modulator is a 50-watt 
Two more 50-watt tubes 
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Transport System 


in many eases by communieation be- 
tween the pilot during flight and the 
ground organization. Unfortunately 
the plane has no set of rails which it 
сап follow regardless of weather con- 
ditions, but has to pick its way through 
log. sleet, snow and rain. Thus, it is 
readily seen that communication with 
the airplane is of greater importance 
than with other types of transporta- 
‘tion. 

With the railroads it was possible to 
make physieal contact with the moving 
equipment but not so with the air- 
plane. Because of this fact it was 
necessary to eall upon one of the new- 
est branches of science, the radiophone, 
to till the needs of this young but 
rapidly growing means of travel. The 
development of the radiophone for 
aireraft work has been of major im- 
portance to the entire aeronautical in- 
dustry, and to the Boeing Air Trans- 
port in particular, because it operates 
over the longest airway, flown regu- 
larly, in the world. Planes of the 
Boeing System now fly over 10,000 
miles daily between San Francisco and 
Chieago and between Seattle and Los 
Angeles. These are the two longest 
routes in the United States and offer 
the most varied flying conditions found 
anywhere on the continent, The 
planes must fly from sea level to 12,000 
feet and through temperatures rang- 
ing from 35 degrees below zero to 135 
degrees above, since the routes are 
over snow-eapped mountains and sun- 
baked deserts. 

Realizing that this situation was 
making itself more apparent, the Boe- 
ing System, many months ago made 
inquiries from manufacturers of radio 
equipment to ascertain if there was 
апу apparatus available to fulfill its 
needs. After an exhaustive survey had 
been made it was found that there was 
а dearth of information and equip- 
ment. It was then that the Boeing 
System organized a Communications 
Department for the research and de- 
velopment of the necessary apparatus 
to accomplish the desired results. 

It will be remembered that some 
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work along these lines had been done 
nt the time of the Dole Hawaiian 
flight, the Southern Cross flight and 
the present Byrd Antarctic expedition, 
but also it must be remembered that 
in all of these cases code was used en- 
tirely and then over long distances, 
hardly ever less than three to four 
hundred miles, "Phe requirements for 
this type of communication are far less 
rigid thun those inposed upon the 
equipment that was to be installed on 
the Boeing planes, "Phe unusually ex- 
cellent results with low power on short 
waves is due almost entirely to the so 
called sky-wave, but unfortunately 
this is very unreliable and cannot be 
counted проп for consistent daily 
phone communication for distances of 
one to two hundred miles. Another 
restriction imposed upon the phone 
equipment was the barring of all types 
of trailing wire antennas, for reasons 
mentioned later on, Then as we all 
know, the art of communication by 
means of voice is far more diffieult 
than that of eode. Thus it will be 
seen that this field was hardly touched 
and a great deal of development work 
was necessary. 


Reduction of Interference 


The first problem to be attacked was 
the reduction of interference caused by 
ignition noises. The motors in the 
ships are equipped with two high-ten- 
sion magnetos which аге veritable 
broadcast stations of highly damped 
oscillations. It was found that with a 
receiver of sufficient gain to be of any 
value in this type of work, that the 
ignition interference was great enough 
to paralyze the tubes and block all at- 
tempts at reception. Мапу weary 
weeks filled with grief and discourag- 
ing results, passed before any definite 
results of a promising nature were se- 
cured, but from this work there was 
developed a "harness" which com- 
pletely shields all the ignition inter- 
ference. 

During this time many different de- 
vices were tried and found wanting in 
one respect or another. Some were 
fairly good at one frequency but of no 
avail at other frequencies. The use 
of standard braid was tried and found 
to be very satisfactory, but this was 
short lived—for as soon as the oil 
worked down between the strands the 
contact was poor and the effectiveness 
of the braid was at an end. The final 
harness was developed by the Сош- 
munication Department and it is the 
only one of which we have knowledge 
that is entirely successful in com- 
pletely suppressing the ignition inter- 
ference below the static level, at high 
frequencies. : 

This harness consists of a main ring 
of aluminum inecasing the ignition 
wires from the point of emergence 
from the magnetos to the place where 
the individual wires branch off to 
their respective cylinders. The individ- 
ual wires are encased in small alumi- 
num tubes clamped at one end to the 
main ring, and at the other, connect- 
ing to the special spark plugs with a 
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One of the Boeing Transport planes equipped with a streamlined antenna. 
It can be seen jutting into the air from in front of the upper wing. 


short piece of double Belden braid, 
which is so placed that it is not readily 
soaked with oil. 

The spark plugs offered а very 
serious obstacle to the complete shield- 
ing of the ignition system. as up to 
the time our work was commenced 
nothing had been accomplished along 
this line. The usual shielding stopped 
an inch or so from the plug and the 
receivers used then did not have suf- 
ticient gain to be greatly bothered with 
the amount of radiated energy that 
came from the plugs. Also, at the 
lower frequencies, used by the Army, 
Navy and others, this interference 
was found to be greatly attenuated, 
but unfortunately these frequencies 
were not available to us and so it was 
necessary to use the higher ones where 
the ratio of interference to static was 
very much greater, making it necessary 
to shield even the very shortest section 
of the ignition system. 


Shielded Spark Plugs 


At this time the D. G. Corporation 
undertook to develop a shielded plug 
but ах this required considerable time 
the Boeing radio test ship was equipped 
with the usual type of plugs which 
were then encased in copper cans and 
attached to the shielding tubes. The 
main difficulty with this method was 
the fact that the plugs did not receive 
sufficient cooling and soon broke down 
in service, Also, the extra care in ser- 
vicing the ship was not met with ap- 
proval by the mechanics. However, 
this served to carry on the experiments 
until the first set of shielded plugs 
arrived. 

These plugs, while electrically satis- 
factory, were mechanically weak and 
after a short time had to be replaced 
with new ones. However, they were 
far superior to the copper can method. 
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The outer end of the plugs terminated 
in a long bronze tube lined with miea 
and containing the terminal at the bot- 
tom. The ignition wire fitted into a 
miea tube which in turn was inserted 
into the mica-lined bronze tube allow- 
ing the end of the wire to come in con- 
taet with the terminal of the plug. 
А bronze cap fitted over the end of 
the tube and was soldered to the shield- 
ing. Later, a superior type was de- 
veloped in which the mica was replaced 
with a new form of bakelite and also 
having an elbow which can be re- 
volved permitting greater ense of at- 
taching the ignition lead. 

At the magneto end of the harness it 
was found necessary to cover the dis- 
tributor blocks with a machined case, 
removable for servicing purposes yet 
fitting so closely that a .010" gauge 
could not be inserted between the ease 
and the magneto. The magneto is a 
good shield in itself but it was neces- 
sary to plug all the small holes and 
completely shield the ground and 
booster wires and the entire booster 
system, This work was accomplished 
by one of our engineers whose full 
time was devoted to this one task. He 
used а superheterodyne with a gain 
well over 105. Even after completely 
quieting a ship in this manner, after 
a few weeks of service, the ship would 
again become slightly noisy and usu- 
ally the trouble would be a broken 
pigtail or oil soaked cable. However, 
after tryiug many types of harnesses 
it was found that the one referred to 
would stand up in service longer, ae- 
complish the results better. and re- 
quire less maintenanee than any of 
the others. 


Special “Bonding” 


During our work with the shielding 
of ignition noises it was notieed that 
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certain other noises, whien were ve ry 
objeetional at times. did not come trom 
the ignition system. as they could be 
heard when the ship was on the 
ground. with the motor stopped. Upon 
investigation it developed that these 
noises were caused by the rubbing to- 
gether of two metal parts or the sud- 
den change in the porential berween 
the various parts whieh are included 
iu the ground system. The ship had 
the standard bonding as required. by 
the Aeronautics Branch of rhe Depart- 
ment of Commerce. but this was en- 
tirely insufficient for radiophone work. 

At times the noise assumed tremend- 
ous proportions. blocking all attempts 


uf reception. When using the high 
frequencies, whieh have been found 


fo he most suitable for airplane com- 
munication, it was discovered that so 
slighr a thing as a coutrol pin which 
had not been bonded aeross will re- 
duce the inteHigibility as much as fifty 
per cent, 

Y new type of turnbuckle for the 
control wires was developed to provide 
effective bonding for service voudi- 
tions, and this іх now sraudard equip- 
ment on all factory planes. The work 
of eliminating this source of inter- 
ference was very discouraging but rhe 
results produced were well worth the 
effort and now we have heen able to 
standardize this bonding for factory 
use so thar all planes now emerging 
from the Boeing Airplane Company of 
Seattle are suitable tor radio installa- 
tion withont the necessity of additional 
bonding. Since the advent of rhe 
shielded ignition system and the new 
bonding, it has been possible to ob- 
tain more delicate voice receprion than 
has ever heen achieved before and it 
has permirred the reduction in the 
power of rhe ground tranxmitrers. 


Receiver Requirements 


After using in actual service а good 
many kinds of receivers the following 
requiremeuts were formulared which 
cover the situation fairly well. First, 
the receiver must be capable of locking 
on the trequeney of the ground trans- 
nürters. Seeond, the receiver must 
have a gain of at least 10' or approxi- 
mately 190 db. Third, the volume con- 


trol must be etffeetive, quiet. aud easily 
Fourth, 


operated with gloved hands. 


the receiver must he rugged but readily 
replaceable in six minutes. 

It might be well to explain why the 
above requirements were deemed nec- 
essary. The locking of the tuning is 
very essential as the time the pilot 
needs fhe weather information, ete, is 
when he is extremely busy flying the 
ship and has no time to rune the re- 
ceiver. The gain must һе great enough 
to cover the distances between the land 
stations, using an eight-foot mast for 
the receiving antenna. Due ro the 
cold) weather on all the mountain 
passes from early fall to late spring 
the pilots wear gloves or mittens and 
will not remove them to operate the 
volume conrrol. The receiver must be 
able to withstand severe shocks so 
That in case of a forced landing it will 
not he rendered inoperative. Also it 
must be easily removed from the ship 
and another installed while the ship is 
heing “gassed.” otherwise И may retard 
the mail. Phere are many other con- 
siderations which lend their contribu- 
ting faeror but as they are of relatively 
minor importance tbey will not he 
taken up in detail. 


The snperhererodyvue type of receiver 
was tried and has a vood many tine 
points hur could not be used due to 
the innumerable broadcast. harmonies 
which beat with the oscillator causing 
the all too familiar squeal. At some 
rime in the future when the broadcast- 
ing companies realize char the radia 
tion of harmonics is not necessary nor 
essential to rhe proper operation of 
their stations, the superheterodyne 
may be used ro great advantage. Until 
that rime rhe tuned radio-frequency 
туре of receiver must be employed. In 
this case it consists of three screen- 
srid tubes as radio-frequency ampli- 
fiers. a detector, and two stages of 
audio umnplifiearion. The r-f. stages 
are tuned with a gang condenser which 
i» supplemented with a single plate 
vernier Condenser, so that the final 
tuning ds more readily accomplished. 
This fine adjusrmenr is remorely con- 
trolled from the pilot's cockpit in ease 
the ground srations are not exactly 
on the same frequeney so that the re- 
ceiver шау be shifted slightly tor 
maximun gain. This adjustinent 
covers only a few kiloeveles and does 
uot require elose serfing, which would 
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be an task with gloved 


hands. 


impossible 


Receiver Circuit Heavily By-Passed 


It was found necessary to filter the 
plate. C-bias and screen-grid leads of 
all the radio stages, otherwise unde- 
sirable coupling would cause oscillu- 
tion of one or more of the ainplifiers, 

The plate supply is derived from 
harteriex. which fact will undoubtedly 
"use Comment as гре approved method 
is to make use of the voltage supplied 
from the generator whieh operates the 
transmitter, This was uot done for 
the reason that in сазе of a forced 
landing, dne to engine trouble or for 
some other eause, there would be no 
plate supply to operate the receiver, 
This would defeat one of the reasons 
for equipping the ships with radio- 
phone, as it would be impossible for 
ihe pilot to receive the instructions 
that would inevitably be sent to him in 
case of such a contingency arising. 
If the high voltage from the generator 
were used it would necessitate the 
addition of a snitable filter and volt- 
age divider which would weigh nearly 
as much as the batteries and would 
have none of the advantages. The 
filaments are heated from the twelve- 
volt battery which is used for starting, 
lights, ete, and is part of the regular 
ship equipment, 


Special Headphones 


Special headphones are nsed in con- 
nection with the receiver, These are 
low impedance phones of light weight 
construction that are very effective in 
blocking out the engine noises and 
certainly are much more eomfortable 
TO wear than the regular headphones. 
Hach pilot has a pair that is made to 
conform to his ears so that no dis- 
comfort is felt even after six or more 
hours of use. Even the operaters of 
the ground stations prefer them to 
the regular headphones. Lhe total 
weight of the pair of "phonettes" is 
about three ouuces and the receiver, 
exclusive of the ear plug. is about the 
size of a dime and three-eights of an 
ineh in thickness, "The zain in these 
“phonettes” is equal to or greater than 
that of the usual high impedance 
phones in spite of their diminutive 
size. 


Two general 
views of one 
of the plane 
transmit- 
ters. Note 
the three 50- 
watters in 
the right 
hand  illus- 
tration. 
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Details of Plane Transmitter 


As in the case of the receivers, 
numerous types of transmitters were 
used for the preliminary tests, and the 
following requirements were found to 
be necessary for the proper operation 
of the transmitters. First, the fre- 
quency must be stable atf all times, 
especially during heavy modulation. 
Second, the power output must be as 
great as possible, using as a maximum 
one-thousand volts and five-hundred 
miliamperes, Third, the ratio of side- 
band to carrier must be as large ах 
possible and still keep the speech in- 
telligible. Fourth, the set must be 
entirely automatic except for the start- 
ing and stopping which shall be con- 
trolled remotely with a single switch. 
Fifth. the set must be readily inter- 
changeable so that it may be removed 
and another inserted Їп the ship in 
six minutes, 

To fulfill the first condition, a master 
oscillator and two stages of power 
amplifiertion were necessary. The 
modulation was accomplished on the 
intermediate amplifier so that the fre- 
quency of the oscillator would not be 
changed and also so it would he pos- 
sible to secure complete or one. huu- 
dred per cent, modulation of the car- 
rier 

A fifty-watt tube is used to modulate 
two seven and one-half watt tubes 
and by the proper use of audio chokes 
and correct plate voltages, full inodu- 
lation of the carrier is attained, ‘The 
modulated. radio-frequeney energy is 
then amplified by two fifty-watt tubes, 
giving a carrier power of fifty watts, 
and under heavy modulation a peak 
power of two hundred watts, which is 
far more effective than one hundred 
watts, fifty per cent. modulated, as the 
noise that "rides in" on the carrier 
is greatly reduced in relation to the 
sideband, 

The transmitter is just a straightfor- 
ward master oscillator, power ampli- 
fier with modulator, ах сап be ascer- 
tained hy reference to the pietures and 
circuit diagram. 


Control of Transmitter 


The functioning of the transmitter 
is controlled by а relay operated from 
the same switch in the pilot'* cockpit 
as the receiver. This unifies the con- 
trol greatly in that the pilet has enly 
one place to look or feel for when he 
desires to use the equipment, The 
power for the filaments and plates is 
derived from a double voltage gen- 
erator monuted on the main engine. 
A special type of control box is used 
to keep the voltage constant with vary- 
ing motor speeds, This control con- 
sists roughly of a voltage-operated re- 
lay aud a resistance in the field circnit 
of the generator. As the voltage rises 
the relay is opened, inxerting the re- 
sistance in the field and thus reducing 
the voltage. This operation normally 
occurs about sixty to eighty times a 
second. The ship's storage battery is 
floated across the low voltage side so 


Eddie Ailen wearing one of the 
special microphone mountings that 
moves with the head, so to speak. 


that if may be charged at all times- 
for the starting and lighting loads апа 
also te act as a partial filter for the 
slight ripple in the generator, 


The Microphone 


The question of a proper microphone 
was rather a serious one for quite a 
while, but it was found that a popular 
type of mike used by the telephone 
company would do the trick very 
nicely. It was discovered that neither 
the hand type of mounting nor the 
usual breast type would answer our 
needs since the pilot needs both hands 
in bad weather and if he moved his 
head to one side he would be out of 
"unge and a message might be lost, 
The mounting shown proved to be the 
answer to our difficulties as it does not 
allow the pilot to get out of range of 
the microphone unless he purposely 
does so by lifting it ont of the way, 
The type of microphone shown in the 
picture іх not the one used at the 
present time, but it will tend to show 
the new mounting, 


Streamlined Antenna 


The subject of antennas was a much 
discussed and argued question and in 
the end a good many were tried out 
and about as many were found want- 
ing in one respect or another, The 
trailing wire was out of the game 
since a good many times in the tiying 
of the mail it is necessary to travel 
very close to the ground to Keep under 
the elouds and thus a wire over fifteen 
feet long would he a menace to those 
on the ground as well as the ship. 

It would take too long to enumerate 
the many types tried. so a short de- 
seription of the final antenna will 
have to хисе, It consists mainly 
of a vertical duraluminum streamlined 
mast about eight feet loug, which is 
self-supporting and mounted at the 
front edge of the upper wing, This 
mast is insulated from the ship and is 
used for both transmitting and receiv- 
ing. Because of the low doors on some 
of the haugars it was thought advis- 
able to hinge the mast so that it could 
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be folded down to allow the ships to 
be housed. 

The type of antenna had some effect 
upon the frequency that was chosen, 
but the main consideration was the 
effectiveness of the frequency. To de- 
termine this it was necessary to try 
many frequencies at varying distances, 
altitudes, and time of day. This re- 
quired many hours of thying under all 
types of weather conditions, As n 
result itf was determined that different 
frequencies would have to be used for 
the day and night conditions and thus 
another limiting factor was placed 
проп both the trausmitter and receiver 
for now they had te be constructed 
with a frequency shift. that could. be 
operated in a minimum of time. 

The ground equipmeut was not 
nearly the bugbear that the ship's was 
but still if was found necessary to 
watch closely the performance of both 
the transmitter and receiver. We were 
enabled to use a good antenna and 
ground and for this reason it was not 
necessury to use receivers with as 
much gain as those in the ships. Two 
stages of screen-grid, with a detector 
and two stages of audio amplification 
were found to be sutlicient. 

The transmitter on the ground was 
built along the same lines of design 
us the ship sets but of comse they 
were nof as limited to power. They 
were somewhat restricted, however. 
due to economic considerations and the 
requirements imposed upon us hy the 
Federal Radio Commission. As a re- 
sult all the intermediate stations are 
not using more than two hundred and 
fifty watts and the terminal stations 
not more than five hundred. However, 
in all cases the system of one hundred 
per cent. modulation ijs employed хо 
ах to obtain the most effective signal 
in comparison to static and other 
noises, 

The writer realizes that he lias only 
hit the high spots in this story but 
each one of the problems outlined 
above would furnish material for a 
complete article, "Phis is presented in 
the hope that it will give the reader 
an insight into what has been accom- 
plished along the line of aircraft radio 
telephony in the past few months һу 
the Boeing Air Transport. 


RECTIFIER VOLTAGE 


N designing a B eliminator it 
is important to keep in mind that 
the voltage obtained across the 
input circuit of the filter may run 

higher than the voltage rating of the 
power transformer, 

Ах an example, a rectifier circuit 
employing a CN-380. full-wave recti- 
fier tube, with 350 volts per plate 
supplied to it by a power transformer, 
wil deliver to the input of the filter 
circuit (across the first filter con- 
denser) a voltage of almost 350 volts 
at a current drain of 100 milliamperes, 
If a voltage of 300 volts per plate is 
supplied by a transformer, the tube 
will deliver about 280 volts to the filter 
at 100 milliamperes, 
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Book Review 


THE RADIO LUN DUNT RH Y—The 
Slory of Hts Development as Told by 
Leaders of tho. Industry. ЗВО pages. 
6x9% inces. МЕУ cloth corers, Hlus- 
trated, Published by A. W. Share Co., 
Chieago, Hl Priee $5.00. 

Every. industry in the мов today has 
көне through more or less identieal evoin- 
tion. First) scientists discovered. ihe prin- 
ciples upon. whieh (the. fundamentals: are 
based ; then another group apply these 
principles to a specitie object. — Someone 
manufactures this object in his backyard, 
sells dt onud expands his faetory ; the prod- 
uct is imitated and improved upon, Phen 
capital becomes interested. in the veuture— 
and presto ?S— we have a new industry. 

This sounds very. simple, but in the ense 
of the radio industry the evolntion. Пах 
been in progress for centuries, po must 
be remembered that electricity is the prin- 
ере upon whieh radio is founded and the 
list. of. dise of the axioms of this 
branch of іх indeed а long one, 


in 110) we might say the radio industry 
got its real start, Of course, prior to this 
quite a bit of capital was tied up in wire- 
less telegraph stations and tbe. manufae- 
ture of apparatus but the statisticians did 
hot have to caleulate in hundreds of million 
dollars, in those days, 

If you are interested in following throngh 
the past development of radio and its mer- 
chandising side, this book will give you 
facts. It consists of a series of eleven 
lectures presented before the Graduat’ 
School of | Business Administration at 
Harvard University, by men eoneeded to be 
leaders in their respective phases of (he 
radio industry. 

The tirst four lectures trace the develop- 
ment of the seience from the first dis- 
coveries of the principles, to 1817 acd Iron 
the World. War to the present. Then the 
development: of broadeasting, its laws and 
what it is doing today. Then how broad- 
easting and the radio industry are being 
put across to the American people, 

As the lectures were generally recruited 
from the forees of the Radio Corporation 
of America, this organization has s prom- 
inent place throughout the book. Yet this 
is perhaps jnstitied, because due credit: must 
be given to (his and its parent companies 
for the vast impetus they have given radio 
bere in Amerie. Yet we eannot say that 
this book is a comprehensive history of the 
radio industry in the United States, Many 
others were instrumental in pushing ahead 
the industry to its present stage of 
development. 

However, if. yon find romanee in business 
here is a book which you will appreciate. 
lt contains much that is valuable for gen- 
eral information as to just how the whole 
thing eame about. It is well presented on 
the whole but certain portions proved to be 
а narcotic. 


ELECTRICAL CONDENSERS, 
Their Construction, Design and Indus- 
trial Uses —By Philip R. Coursey, EF. 
Inst. P. M. I. E. E., Fellow of the Phy- 
sical Society of London, ete. 687 
pages. Illustrated, ЭУ х8% inches. 
Stiff buckram covers. Published by 
Isaac Pitman & Sons, 2 W. 45th St, 
New York City. Priec $10.00, 

When an engineer prepares à paper on 
any one component of a transmitter or re- 
ceiving set, he almost always calls it "tlie 
heart of the set.” This is particularly 
true of those who discourse on vacuum 
tubes. Now while we do not wish to cast 
апу aspersions on the notable brain child 
of Fleming and deForest, and concede the 
great import of tubes in general, yet it 
shoul] be remembered that there are 
equally important parts behind the panel. 

One of the most impertant—and it is 
about two centuries older—is the condenser 
—and its forms are legion. We think a 
very nice little debate could be staged as to 
the relative worth of a vacuum tube or a 
condenser in broadcast work. 

Engineers of today are finding condensers 
more and more useful and so a book de- 
voted to their history, theory. manufae- 
ture, testing and use should prove of grenat 


interes As is usual the anthor gives the 
historical background of the device: the 
develapment of the formulae from C =Q 


" 
onward and n clear and siinple explanation 
of what capacity is in electrical work, the 
properties of different: types of. condensers, 
ENE 

Chapters 1Y and V are devoted to the 
properties, determination. of the properties, 
sand breakdowns of dieleetries; Chap- 
VI and VIII are coneerned with the 
capacity oof antennae and underground 
cables and comdenser design and caleula- 
tious, with the measarement of capacity 
und testing. 

Variable condensers are considered. thor- 
ewrhly dn Chapters XI and Ait ‘Then a 
chapter on each of the following dielec- 
fries: air, glass, liquith paper and mica. 
Chapters NVITE and ХІХ are devoted to 
condensers ju high-tension and power work. 
The Jast chapter takes up the commercial 
applications of condensers. An exhaustive 
bibliography nnd fair index campiete the 
work, 

Condensers today can be neeurately cal- 
eulated, far different Tram the “eut and 
try method of several years ngo. The 
author has included several charts and 
curves do facilitate sneh calculations and 
ealeulations for circuits, 

ln short, any engineer that uses elec- 
trical condensers in his work or anyone 
who wishes to get a good working knowl- 
edge of the subject, will do well to have 
this book in his library. 


THE RADIO MANUAL—By George 
E. Sterling, Radio Inspector, U. S. 
Department of Commerce. Edited by 
Robert N. Kruse, formerly technical 
editor, "QST. 686 pages. Illustrated. 
A%xS inches, еті Деве binding. 
Published by D. Van Nostrand Co. 
New York Gily. Price $6.00. 

One of the most diffieule of all hand- 
books or manuals to compile is опе covering 
the seience or radio. Today the theory is 
constantly having additions made to it by 
new discoveries and new apparatus. It has 
been tbe. experience of several. publishers 
that within a comparatively few months 
after the publication of a book of this type 
large portions of it were more or less 
obsolete. 

These books have generally dealt. with 
apparatus used by breadeast listeners and 
it is a hopeless job to be up-to-date on 
that type of apparatus. Mr. Sterling 
wisely refrains from mentioning anything 
whatsoever about broadcast receiving ap- 
paratus, except some of the receiving cir- 
cuits that are more or less fundamental 
in principle, 

The first chapter of the Radio Manual 
deals with the fundamentals of electricity 
nnd magnetism. While it is freely admitted 
that the electronic theory should be thor- 
oughly onnderstood hy those undertaking 
the design of new apparatus and experi- 
menting in the Jaborator we are willing 
to wager that the average “Паш,” service 
man or what are you thinks in terms of 
“+ and leads“ and not where the elec- 
trons are going or coming (rom. And 
moreover, if the eleetronie theory be eon- 
sidered at all, at least let us not lead the 
groping mind astray. 

The author, in describing the eleetrifica- 
tion of glass and rubber rods by means of 
rubbing them with silk and wool respec- 
tivoly, says that electrons are rubbed from 
the glass rod, thus leaving it with less than 
its normal amount and that electrons are 
added on the hard rubber rod by rubbing 
it with wool. On first reading this appears 
that when glass is robbed with a piece of 
silk some of the glass itself is carried off, 
hecause electrons are the components of the 
atoms of the glass It electrons are re- 
moved then the glass undergoes a chemical 
change, beeause it is impossible to add or 
remove an electron to or from an atom 
without transforming it into another elte- 
ment. The same is also true in respect 
io the rubber rod. Now this is certaily 
not the ease, for we have yet to hear of 
glass being changed into some other sub- 
stance by merely rubbing it with a bit of 
silk or rubber with a piece of wool. 
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It is nlso admitted that the electronic 
theory ds one that is difficult to explain to 
the uninitiated and it seems as theugh it 
would be more feasilile to omit it altogether 
in a text book obviously for operators and 
service men, Af they want this part of 
the theory let them consult standard 
pliysies books where it is set forth clearly 
and precisely, 

The second and third chapters deal with 
motor generators, storage batteries and 
charging circuits, Chapter four gives an 
excellent exposition of the vacuum tube and 
its applications in various fundamental 
circuits, The fifth chapter takes up yacuum 
tube transmitting circuits and the sixth, 
modulating systems used in broadcasting, 
Wavemeters, piezo-electric oscillators, wave 
traps und field strength measuring appa- 
ratus are considered in chapter seven. In 
the next chapters, marine, broadcasting, 
and spark transmitters are described. 
Chapter twelve contains data on circuits, 
sets and the maintenance of commercial 
apparatus, In the thirteenth chapter 
marine and aireraft radio beacons are dis- 
cussed and amateur short-wave apparatus 
is described in chapter fourteen. The last 
two chapters are devoted to radio laws and 
the handling of traffic. 1n three appendices, 
U, S. Naval Stations’ schedules, automatic 
alarm apparatus, and kilocycle-meter-con- 
version tables, 

The book should prove of value to the 
tan preparing to pass his operator’s ticense 
examination and also those who already are 
brass pounders. It is up-to-the-minute as 
far as these people are concerned, but for 
the nverage man only about the first third 
of the book would be useful, 

The circuits and apparatus are carefully 
explalned and well illustrated. А good 
index completes the book, 

1 


VIBRATION PROBLEMS IN ENGI- 
NEERING—By 8. Timsohenko, Pro- 
fessor of Engineering Mechanics. Uni- 
versity of Michigan. 351 pages. Illus- 


trated. 6X914 inches. Stiff buckram 
covers. Published by D. Van Nostrand 


Co, Ince, 8 Warren St, New York 
City. Price $4.50. 


No matter in what phase of industry the 
engineer is working he is confronted some 
time or other with the matter of vibra 
tions. This is especially true of those 
designing modern machinery, in which, due 
to ihe inerease of size and velocity, the 
analysis of vibration problems is beeoming 
more and more important. 

Such problems as the balancing of ma 
chines, the torsional vibration of shafts 
and of geared systems. the whirling of 
rotating shafts. the vibrations of founda 
tions, ete, can be thoroughly understood 
only on_the basis of the theory of vibra 
tions. The most efficient design proportions 
ean be found only by a consideration of this 
theory, so that the operating conditions 
of a machine wlll be removed as far as 
possible from the critical conditions at 
which heavy vibrations may occur. 

This book wil be of value to the engi 
neer who 15 working on problems in which 
some or any types of vibrations occur. 
It is not a book for the novice nor for 
those whose inathematics consist of the 
recognition of an integral sign when one 
is met. 

The opening chapter contains a diseus- 
sion of harmonie vibrations of systems with 
one degree of freedom. The general theory 
of free апа forced vibrations is set forth 
with the application of this theory to 
balancing machines and vibration record- 
ing instruments. 

The second chapter deals with the theory 
of non-harmonie vibrations of systems with 
one degree of freedom. In the third chap- 
ter systems with several degrees of freedom 
are considered and in the last chapter is 
the theory of vibration of elastie bodies. 

It is impossible in this space to describe 
the many phases of different types of ma- 
chines Prof, Timoshenko considers from the 
viewpoint of vibrations. Suffice it to say, 
he applies his theories to problems that the 
engineer is "up against" and explains his 
applications clearly and conciscly. 

There are also brief descriptions of the 
more important vihration-recording instru- 
ments used in experimental investigation. 

The book is well indexed, 


жг 
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In this manufacturer 5 newest model, 
Dudlo coils occupy the strategic 
positions in all audio, power an 

speaker units. He is taking no 
chances on slipshod coils again 


playing havoc with lis reputation. 


DU 


E C O Ff bs T H 


-» 


>” 


Pagt 


Heres where we need 


чм. 


Your help” 


N | ОТ уегу long agoa prominent radio manufacturer unrolled 
a blue-print, and turning to the Dudlo sales engineer who 
stood by his desk, ваа Mere sa до [отуш fellows at the 
Y i J Y 
Dudlo slant. We Me had a lot of trouble with this rower coil. 
I 1 
Can't seem to get it to deliver the proper “В” voltages tor these 
new tubes without overheating. Here's where we need your help 
& what can you do for us?” 
The Dudlo man’s assurance that this manufacturer s coil troubles 
would be Overcome proved to be fact. Now every radio that 
leaves the factory 1s equipped with a specially designed Dudlo 
power transformer coil, and all former complaints against voltage 


loss or overheating have automatically ceased. 


DUDLO MANUFACTURING COMPANY, FORT WAYNE. IND. 
Division of General Cable Corporation 


DLO 


E T HIN G I N R A DIO 
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MALLORY & CO. OPENS NEW 


PLANT 
PR Mallory & Co, Ine, of which Eikon 
Inc. ind. Knapp Electric, Ine., are divisions, 


announces the purchuse of a new ull fire 
proof fonr story building in Indianapolis, 

The company eounmienceed moving its Radio 
and Toy divisions into the new plaut April 
ls! These divisions will be entirely set up 
and in регресс running order before the 
ether divisions, Elkouite, Fans and Motors 


STROMBERG-CARLSON EXPANDS 


FACILITIES 
The big, new Stromberg-Carison plant 
in Rochester where both radio receivers 


and telephone equipment will be manufac- 
tured has been completed. and is ready for 
the busiest season iu the company’s His- 
tory. Every effort has been exerted 10 
make this structure justify the title, ‘Phe 
est Telephone and Radio Factory in the 
World.” 


The new Mallory plant in Indianapolis. 


Xleetrical 
moved 

It is estimated that the entire plant will 
he in operarion by October. Ist 

The new plant has about 2Oinoon Suari 


Contacts, and Carboloy will be 


Feet of floor. spare Is entirely fireproolt, 
completely prinkled, id is modern in 
every respect The power plaut ds in a 


separati 
the main 
sidings are in 
losed. with n 
well kept 


building: which is connected with 
plaut by а моралу. Паго 
The plant is completely en 
renee, and. dis surreaunded: by 
lawa with flower. beds 

"he executive ollices. of P, Matlary 
& Co, Toe. will be continued ar Зд Madison 
Ave, New York, hut the main sales oflices 
will be located in Jodianapotis 

A New Yark sales осе will be 
taine and complere steeks af the radio 
products af beth Knapp. aud Elkon will 
be kopt so thal manufacturers, — joliherx 
and deners in the Bast will be able te 
seente prompt service 


main 


STEINITE ENTERS WORLD 
MARKETS 

Ralio Company, of 
Son, Kansas, Chieazo and Pork Wayne 
Indiana, annonnces that it has added an 
export department at the Chicago otħiee and 
is now fnlly equipped to distribute Steinite 
sets dn all foreign markets 

М. A, Л, Hutrer will head the Steinite 
Export Department, assisted hv a staff or 
correspondents in Spanish, Peench, Parin 
gese and German, Ме. Hotter has been 
connected. with the export trade for many 
years, and is widely Known for his bronn 


The Steiniie Atehi 


knowledge of foreign markets ang trati 
conditions—-partioulariy those. in Latin 


Ameri and Europe, 


CARTER RADIO COMPANY MOVES 
INTO NEW FACTORY 
According to à statement issued by ALT, 
Carter, President of the Carter Radio Com 
pany, of 300 South Racine Avenue, Chicago, 
that organization will move into new. and 
larger quarters on or about May 1. 19020, 
The need l'or. greater prodnetion of parts 
at reduced cost in meeting the demands 
of set manufacturers, is given as the rea 

son for the change. 


s, While the 
by 460 feet 
imately 360,000 

The plant іх 


The grounds Pnelude 28 
factory building measures 
overall and covers app 
square feet of floor spae 
a Single building, one story high, divided 
into four units with a basement under one 
of them, A private siding enters rhe prop 
erry from the adjainiug New York Cenrral 
iain dine. A shipping and receiving plat 
form of eur-door teighr and ten feet wide 
runs the full length of the building aud 
enu seceomnislate at one time a dozen 
Üreight ears and a feet oof teueks and 
VH UN A spire truek over 750 feet lang 
will take care of any extra cars. Con 


crete driveways lead to either end of the 
platform and ihe арасе between the rails 
of the siding is filled flush with cindera 
making any part of the londing platform 
available to trucks. 

The type of construetion used on this 
plant is rhe monitor type, Fifteen monfi- 
tors, like great inverted troughs with 
windows on either side, run through the 
building from east to west, with the sup- 
porting trusses within the monitors them- 
selves, covering spans usually of 60 feet, 
but of 100 feet in one section of the plant. 
Such construction makes possible a wider 
space without supporting posts and thus 
increases clear space in the factory. The 
reduction in the number of posts makes 
possible the more eficient placing of ma- 
ehinery and benches. Another advantage 
of monitor type construction is that it 
insures perfect light to every part of the 
working aven, 

In healing, stenm is led to units in rhe 
center. of each monitor aud equitably dis- 
tributed by menus of heating ducta, hung 
in the tops ef the monitors where they 
do uot interfere with the lighting. In the 
cabinet shop an ingenious titer system re- 


moves апу dust made by the cabinet ma- 
chinery, whieh fails of being exhausted 
by the usual collector system, before it 


reaches the heating eoi 

One or the outstanding features of the 
new sStromberg-Carlson. plant is rhe huge 
radio assembly department with a con- 
tintous belt for carrying the completed 
Chassis down to the final testing room. 
АП threughonr, whether in plating depart- 
mert, japan department, braider roon. or 
cabinet shop, rhe latest туре of equipment 
has been installed 

\х the company manufactures both tele- 
phone and radio equipment, activities com- 
mon то both fields are grouped together. 
Many of the machines can һе used for 
either telephone or radio work and most 
of rhe employees cnn be assigned to either 
tield This insures both labor and ma- 
chinery being used to the best advantage, 
Tor it is possible to transfer men from one 
feld to rhe other as the necessity arises 
and thus retain an experienced force, Prac- 
tically all the work connected with the 
mauntacture of telephones, switeliboards, 
radio reeeivers, and loudspeakers tront 
(he making of parts to their finnl assembly 
will be carried on entirely under the roof 
oC this one plaut, 


The new Sonatron tube factory located at Chicago. 
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Ore of the Earliest Known Methods of Securing Vaeuum 


HY VAC ё # а ж о the super-vacuum 
RADIO TUBE ex 


"| REMENDOUS strides have been made in ihe manner of 
creating. vaeuum since the primitive method illustrated 
above and to this progress the radio tube industry largely owes 
its present high standard of perfection. 


However, ihe basic principle of tube efficiency, namely “the 
degree of high vacuum” obtained in a radio tube, remains the 
same. Modern methods and equipment, combined with the 
special Hyvac process of exhaust, have made it possible for 
Hyvac engineers to create radio tubes that set a new standard 
for crystal-clear reception, humless tone and long life. 


To assure your customers the ultimate in radio reception, plus 
liberal profits for you, stock Hyvac Radio Tubes. 


Distributors: Guaranteed exclusive distribution only. Pista dees ЫЧ, 
Write at once for full information on this outstanding “е eA 
tube proposition in the radio indusiry. ос олиб CUM. 


НУРАС RADIO TUBE рл 


HYVAC RADIO TUBE CO. LAESA 


INCORPORATED 1926 


38 SPRING STREET NEWARK, N. J. 
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The new Erla plant in Chicago; formerly the Cable Piano Co. factory. 


ERLA EXPANDS 


Purchase of the Chicagu plaut of the 
able Piano Company by the Electrical Ke 
search Laboratories presages large scale ex- 
pansion in the manufacturing activities of 


this — institurion, according to Burton 
Greene, president ; 
Cabinets as well as receivers, electro 


Magnetic pickups and dynamic speakers will 
be manufactured in rhe пем quarters, un 


der the most modern and efficient prodne 
tion methods, using rbe straight line 
principle of assembly, materials conveyance, 
et 

Real estare. acquired measures roughly 
three acres, with area under root approx 


Unately 300,000. square feet Land now 
unoccupied by buildings provides space for 
tripling present foor space, if needed 
Appraised valuation of the property is 
$1,300,000. 

Equipment for Manufacturing 1.500 cab 
inets daily was taken over as part of the 


purchase. [Including a battery of five dry 
kilas with a capacity of ten carloads of 
lumber Contemplated additions to equip 
inent, together with a rearrangement of the 
production layout are expected to increase 
cabinet capacity tò a maximun of 2,500 
per day, without adding to flaor space 
Cable employees previously engaged at 
the plant in piano. manufacture are being 
retained as a nucleus of the Erla Cabinet 


Manufacturing division Piano standards 
of workmanship and finish are expected tu 
rule їп Erla cabinet manufacture, as a 
result 

Manufacturing operations now eondueted 
at the ма plant at 2500 Cottage Grove 
Ave. aud at the Greene-Brown plant ar 
^160 Ravenswood Ave, will be transferred 
to the Cable plant as rapidly as possible 

Mass production of the entire new Erl: 
line. including cabinets, is scheduled to be 
under full headway аг the new Plant in 
another thirty days Meantime. pro 
of new Erla models ar the present [rl 
plauts is heing steadily maintained 


DEJUR-AMSCO FNLAPGES 
CHICAGO OFFICE 


otre af the Dedur \inseo 
TT West Washineron Street 
removed ro larger quarters in the 


rhe Chicago 
‘arporation al 
has been 


Wrigley Building. Chicago The change 
was Made May 1х1 The new telephone 
uumber will be Superior 8857 Mr. Wil 
Ham Б. Burgoyne is the DeJur Aniseo гер 


resentative in charge of the Chicago othee 


NEW ALL-AMERICAN MOHAWK 
PLANT 


In preparation for the 1929 30 season 
the All Atmerienu Mohawk Corporation, 
manufaeiurer of Lyrie radio receivers, has 
Installed new production facilities and 
methods in its Chicago plant. and will con 
кишине anorher major step with the 
official opening of its new cabinet plant in 
North Tonawanda, N. Y, it is announced 
by Eugene К. Farny, president Phe new 
plant will supply the corporation with its 
entire schedule of Lyric consoles. 

ONciuts of rhe corporation 


will throw 


өреп the doors. ef the North Tonawanda 
plant at the 1929 annual convention of 
Lyric distributors The officials will be 


husts to between 100 and 125 of their dis- 
tributer representatives, 

The cabinet plant is one of the largest 
and finesr in the country. Mr. Farny said, 
and will give his corporation the advantage 
f having all of its consoles manufactured 
in one place. along with important col 
lateral benetits that accompany centralized 
control, such as rigid supervision, high 
пану, economy and like advantages, 

Changes of revolutionary importance 
have been made in the Chicago plant, with 
the result thar approximately 92 per cent. 
of all parts of the Lyric receiver are now 
being manufacrured under the corporation's 
own roof New manufacturing facilities 
and methods have been installed under the 
direction of be Witt L. King. factory 
manager, whose principal task with Lyric 
has been the reorganization of production 
precesses. Present capacity of the plant 
has been more than trebled without having 
re resort to expansion of plant structure. 


FORMICA BUILDING NEW PLANT 


Construction was begun oi May Sth of 
и new factory addition to the plant of The 
Formica lusnlation Company, Cincinnati, 


Ohio which would ада 25.000 feet of "^or 
pace to the plant at a cost of about $50, 
ШИК 


Demands of the elecirical and radio in 
dusrries for insulating parts has been ex 
ceptionally heavy this year. with the re- 


sult that during March aud April the ald 
plant was working 24 hours n day six 
‘lays а week As the last half of the venr 


is usually heavier in production than the 
firsr half. every effort is being made to get 
the new building in shape for use before 
July dst 
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TRANSFORMER CORPORATION IN 
NEW HOME 

Evidence is not lacking that the fast 
moving radio industry is slated for still 
higner and betier things in the years ahead, 
Basie conditions in the industry are care- 
fully studied by the radio parts manufac- 
turers whose production program must be 
laid out a full season earlier than the set 
manufacturers, 

Among the leading parts makers who are 
effecting major expansion programs, is the 
Transformer Corporation of Ameriea, iu 
Chieago. Their list of customers in the 
industry will be interested in the announce- 
ment that their new home at 2301-2319 So. 
Keeler Avenue, Chicago, will give them 
eight times the capacity of their previous 
locarion. 

They have been among the few trans- 
former and power pack manufaeturers who 
have undertaken the complete manufacture 
of their produets. 

Under this one roof will be housed facili- 
ties for converting wire, sheet steel and 
other raw materials into finished. tested 
transformers, power packs and other radio 
units. Here will be found a battery of 
ziant presses, some of them running up to 
fifty-six tons capacity for stamping power- 


pack containers. and dynamic speaker 
chasses; rows of automatic punch presses 
for core  laminatious ; automatic сой 


winders; "skiuning" and tinning machines 
for finishing leads: ovens and kilns for 
уасиши impregnating and baking of coils ; 
and on the fourth floor, a spacious and com- 
pletely equipped dayviight laboratory for 
research and engineering, 

Under the able inanagement of Ross D. 
Siragusa, President and Genera! Manager, 
T. C. A. has reached a production eapacity 
of 25,000 finished units a day. 


The move from the oid plant at 1428 
Orleans Street was so carefully planned 
and managed that production was con- 
tinued without interruption, and all de- 
liveries made оп schedule. 


B-L ELECTRIC MANUFACTURING 
СӨ. FORMED 


It was announced by Harold J. Wrape, 
president of the Benwood-Linze Company 
of St. Louis, that the manufacturing divi- 
sion of the Benwood-Linze Company has 
heen replaced һу the newly formed B-L 
еспе Manufacturing Company. The 
15-1. Electric Manufacturing Company is a 
direct: subsidiary of the Kenwood-Linze Com- 
pauy. formed primarily то facilitate the 
production. of the many B-L Rectifying 
Flements, 

Che officers of the B-L Hlectrie Manu- 
facturing Company are xnnounged as: 
Harold J. Wrape, president; C. Ham 
linechen, secretary and treasurer; C. R. 
Ogle, vice-president. 


NATIONAL-HARRIS WIRE CO. AC. 
QUIRES NEW FIRM 


The National-tlarris Wire Со, of 
Verona Ave, Newark, N. J 
additional buildings adjacent 
plant, for housing the equipment of the 
Connecticut Wire Co., of Waterbury, Conn., 
which eompany they recently. acquired. 

Ir is expected that the new plant will 
also be producing nickle wire, ribbon and 
tubing by June 15th 


195 
has taken over 
to the present 


The new home of the Transformer Corp. of America, in Chicago. 
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JEWEL 


The rapid development of screen grid tubes and 
the marketing of screen grid receivers by large radio 
manufacturers demands a set analyzer for testing 
screen grid sets. 


With the keen foresight which has characterized 
Jewell efforts in the radio service field, Jewell Engineers 
have already solved this problem. The New Jewell 199 
Set Analyzer is equipped to test screen receivers. 


Through a remarkable engineering achievement, 
this valuable feature has been added to the 199 with- 
out increasing the selling price. Today you can get a 
Jewell 199, equipped for testing screen grid receivers, 
at no extra cost. 


HE New Jewell Pattern 199 Set Analyzer answers every 
requirement of accurate and rapid radio service. It is the 
same unit which has proved so popular with radio servicemen 
everywhere, plus the provision for testing screen grid sets. 


Equip your servicemen today with Jewell 199’s and let 
them pave the way to satisfied customers and profitable sales 
by making service calls on radio users. It is the most profit- 
able way to utilize their spare time during the summer months, 
and is a sure road to accessory sales and leads to new set sales. 
Sold by radio jobbers everywhere. 


cal Instrument Company 
Chicago, Illinois 


ewell Electri 
9 1650 Walnut Street, 
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ARCTURUS FACTORIES WILL RUN 
ALL SUMMER 


Stockholders of Areturus Radio Tube 
Company. at their annual meeting, were in- 
formed by Presideut Chester п. Braselton 
that satistaetory Progress is being made in 
the Company's recently aunouneed expan- 
sion program, The Company's plants will 
run аг capacity through the sutminer 
mouths, according to present ontlook. be 
suid, and the newly purchased factory in 
Newark. containing 111,000 square feer of 
toor space, is expected to begin operations 
not kater (han June. Directors were re- 
elected. 


STEP-UP OUTPUT IN NEW JENSEN 
PLANT 


The Jensen Radio Manufacturing com- 
pany have completed the installation of 
equipment aml machine in their new 
Plant located in the Cle ing Industrial 


District and produerion, aceording to Peter 
1. Jensen, president, is being stepped up 
daily 

The new plaut, whieh is the tourrh time 
the company has expanded. its manufactur- 
ing facilities duri E the past two yenrs. 
provides at the present rime a daily өшри& 
iu exeess of tive dimes the peak production 
which was reached during the 1928X season 
With both the old local plant and the fac 
tory ат Oakland, Cal, With production wet 
ting into full swing her mannfactmring on 
the Pacite Coast is being gradually cut. 
Ultimately, the Oakland plant is to be used 


only for warehousing stoek to supply ihe 
far West trade 

The new factory is of hriek and reen 
forged conereie eenstrüction Ir is one 
Story in height and of the sky lighted type, 
Aside track for the toatl and uulondinjz of 
freight shipments extends inta the buibling 


Arrangements bave also been made Tur the 
spetti э a a in the building each day 
for the loading of less than carlos shij 
menis whieh will be pieked ap еден evening 


and redistributed at thi Clearing Маон 
of the Chicago Belt railroad. нетін, 
according (0 Jensen в reatie manager, out 
bound shipments hy {гөш den ta twelve 


hours аз compared with the regular tries 
delivery тө the outgoing freighr houses, 


Vhe progressive "nmannfacepurin;g and ах 
кешу lines run through rhe middle or th 
building with the stoek and parts store 


rooms to either side, reducing the landline 


or onstlerials to a mininnun and providing 
(he latest and most. efliciene type of “pro 
Kressive шана сеат" In rheir new 
апт. th Jensen company will produce 
practically every part entering iuto. their 
liuislied produe. and will lave aeconding 
to Mrs Jensen, the largest and most cun 


plete plant devoted exclusively ro the manu 
Tactinring of reproducing equipment. in tin 
Country 


Plus sre already being made to erect 
anoeth unir practically the same size as 
the present one and which will join the 
present building to the suth. Business 
already bouked Tor delivery this year and 
farther anticipated trade denan will ae 


cording ro Thomas A. Whire, genera] sales 
manager, necessitate this additional ex 
pansion in the company’s facilities within 
а very short tini An option on tlie neces 


sary ground for this anticipated addition À 
was taken at the time the lease for the 
present plant was negotiated, 

While no delinite figure could be obtained 
nt this time it is understood the company 
is planning on a production for the current 
radio year of round a bhalf million units. 
Contracts with a number of the larger 
radio set manufacturers for Jensen dynamic 
nuits. will, according to the schedules 
which have been placed, necessitate а pr 
duction. of better than 3000 units a day 
by the first of August. 


SYNTHANE IN FULL PRODUCTION 


^yurhane Corporation, manufacturers of 
Synthane—a new laminated bakelite prod- 
het, has swung into Tull operation at its 
new plant at Oaks, Montgomery County, 
Penunsyl па. 

The plant was 
mannfacrure of lam 


especially built for the 
ted bakelite, and the 


entire organization is d on thia one 
prodtret—in sheets, tubes, and 


fabricated 
Special machinery been installed 
throughont mul scientifically controlled pro- 
cesses are plinned to keep the produet uni- 
form in all respects, 
Syothane Corporation. is 
rhe field by J. B. Rittenhouse, 


parts. 


represented in 
40 Sourh 


Clinton Street. Chicago: JT. G. Blauvelt. 
Tribune Building. New York; and €x E: 
White and Company, Bulkley Building, 


Cleveland. 


NEW PLANT FOR SPEED TUBES 

y large new fube plant, equipped with the 
Most modern machinery for che production 
of Speed Radio Tubes is announced hy the 


Cable Radio Tube Corporation of 80-90 

North Ninth Street Brooklyn, N. Y. 
Large orders now on hand and demands 

from tip large хе mannfactnrers ha e 


necessitated an increase in production facili 
ties to four times that of last year, Ca 
pacity of the Cable Radio Tube factories 
are now uon tubes daily. it is stated. 

floared 


А stot issue has recently been 1 
for expansion purposes This issue is now 
listed on the New York Curb Market, 


POLYMET TAKES OVER STRAND 
AND STREET WIRE PLANT 


Hlardiy have the reverberatious of Poly- 
mets entrance into the coil field by the 
purchase of the Cailton Elecrrie & Mann 
factating Company died away. before the 
annenneenmienr reaches us that the well- 
known Strand and Sweer Manut "During 
Corporation, of Winsted. Conn.. makers of 
fine copper magnet wires, has also been 
absearbed һу Polyinet. 

This will insure Polymet of a constant 


supply of mainer wires weeded in rhe mant 
Faetnre of Poly-Coils, being produced at the 
recently acquired. Сатет planc 

Surplus. will be sold to manufacturers in 
the radio and electrical industries who have 
been enairrassed by the shortage of line- 
sizel magnet wires. in whieh produet 
Ntramd and Sweet are recognized specialists 
Under. l'olyiet management facilities will 
be inpraved and capacity further increased. 

This rapidly expanding organization now 
controls three complere manufaeruring 
nuits, aperating af capacity. 


The latest addition to the plants of the Jensen Radio Manufacturing Co., 
located at Chicago. 
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NEW SPARTON FACTORY 


Continuing its policy of bringing the 
manufacture of every purt that goes into 
Sparton Equasonne radio sets into one 


organization, 
pany, of Jackson, Mich., 
entire new plant for the making of 
metal punchings. 

In their recently acquired new building 
on the outskirts of Jackson, machinery is 
being installed which will be used in the 
making of a great number of parts for 
Sparton sets. "The new plant will provide 
space for several hundred additional em- 
ployees. During the peak of the 1928 sen- 
son more than 4,000 persons were engaged 
im the making of Sparton Equasonue sets, 
and this will be greatly increased dur- 
ing the coming year. The new plant is 
No. 4 of the Sparton units. 


the Sparks-Withington Com- 
are ei dipping an 
ight 


APPOINTMENTS 
Federal Radio Corp. 


Appointment of R. F, Lovelee to assistant 
sales manager of the Federal Radio Cor- 
poration is auorher step in Federal's expan- 
sion program. — Mr. Lovelee's. sales and 
engineering experience fits him most ably 
for the position. 

Hay Lovelee has been a member of the 
Federal] Radio Corporation's stalt since its 


carly days in the radio tiekli. He is a 
University of Michigan graduate, having 
specialized. in electrical engineering, After 


leaving sehool he became a student in the 
laboratory of Western Electric Co. lu 
Chicago. where he remained а Year, He 
joined the Federal company seven years 
ago and bas been for rhe past two years 
special representative of the company 
covering the trade throughout the United 
Stares and Canada. 

W. Bergman Company, Buffalo, N. Y. 
one of the largest wholesalers of automotive 
equipment, hardware and radio apparatus 
in the Western New York district, has 
heen established as wholesaler of Federal 
Ortho-senic radio, aceording to an announce- 
meut trom W. R. Meallister, sales manager 
of the Federal Radio Corporation. 

The Bergman Company operates branches, 
in Olean, N. Y. and East Aurora, N, Y., as 


well as a branch in North Bufalo. 
Sanford Moror Supply Co.. Ine. Wil- 

Пахра, Pa.. one of the most thoroughly 

established wholesalers of motor and 


electrical equipment in the Keystone state, 
has completed arrangements with Federal 
whereby it will become wholesaler for 
Federal Orrho-senie radio as its exelusive 
radie line 


Edward Forshay, one of the best known 
men in rhe musie field. is the most recent 
new member of Federals sales stal, е 
will represent Pederal Ortlio-sonic radio in 
the Metropolitan Area. 

Mr. Forshay has been associated with the 
music industry for the past twenty years, 
and most recently was secreta ry-trea surer 
of rhe Milton Piano Co. He was with that 
Company for eight yenrs. Subsequently he 
маз actively eugaged in the wholesale and 
retail trade, Ме also will be well remem- 
bered by members of the trade as repre- 
sentative of the Aeolian Company, which he 
served Jor eleven 3 

H. A. 
< гай. 
al company. having been associuted 
with the Buffalo concern for the past two 
Years ns production engineer in charge of 
time sudy. Subsequently Mr. Sheridan 
was with the Ordiance department head- 
quarters in. Honolulu and with the Holt 
Tractor Co. of Peoria. Ill. He was also 
salesman of electrical instruments for 
W. P. Ambos Co., of Cleveland. 


Sheridan new member of the 


is a 
He is пог, however, new ro the 


Polymet Manufacturing Corp. 
The Polymet Maunfaeturing Corporation, 


New York. announces the election of Mr. 
Otto. Heineman to its Board of Directors. 
Mr. Heineman has been prominent in the 


phonograph industry in the United States 
and ^ years. He is president 


abroad for 25 
of the Okeh Phonograph Corporation, New 


York, president of the General Phouograph 
Mfg. Corporation, a director in the Gen- 
eral Industries Corporation, and other 


companies. Before coming to this country 
in 1914. Mr. Heineman was managing di- 
rector of the Carl Lindstroem A. G., of 
Berlin. manufaeturers of phonographs and 
records. 
Carter Radio Company 
Announcement has beeu made of the ap- 


poinrment of J. II. Kraehenbuh! as general 
Sales Manager of the Carter Radio Com- 


pany, Chicago. Mr. Kraehenbuhl was 
America. ! H 
formerly with the Radio Corporation of 
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NONPAREIL 


HE increased demand for 
Vogue Tubes — а demand 
built upon a background of 
engineering merit — has made 
necessary our new modern fac- 
tory with greatly increased pro- 
duction facilities. 


Jobbers. dealers and manufac- 
turers are thus assured of a con- 
stant supply of highest quality 
Vogue Tubes. 


Needless to say Vogue Tubes 
are backed by a 100° guar- 
antee. This fast-selling line 
is accordingly proving a great 
profit-maker—due io “A Back- 

, à : no Merit." 
ground of Engineering Merit. 


At the Stevens 
Demonstration Room 450-4 


Allan Manufacturing and Electrical Corp. 


New 
= =a 


Harrison - егвеу 
" о St. 
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The Carter Radio Company has just 
taken over the entire building at 407-415 
Seuth Aberdeen Street, Chicago, and in the 
very near future will have further an- 
Douncements of new items that will be of 
great importance to the trade, 


Triad Manufacturing Co, 


An announcement has recently been made 
by the Triad Manut: ‘turing Co., Ine, of 
Pawtucket, H, L, makers of Triad ltadio 
Tubes, fo the effect that Mr. V. K. Wilson 
has been appointed Assistant Sales and 
Advertising Manager of that organization, 

Mr, Wilson, well known throughout. the 
trade, has served for a number of years in 


a similar capacity with the Tower Manu- 
facturing Company, of Boston, 
Continental Radio Corp. 
The G. М, Means Company, of Fort 


Indiana, has been 
the "Star-laider, 


Wayne and South send, 
appointed distributor of 


manufactured by Continental Radio Cor- 
poration, Fort Wayne, Indiana, 
The main office of G. S. Means Com- 


pany is located at 427 West Washington 
Street, in Fort Wayne, and in addition they 
have sales rooms at 312 East Main Street, 
and 421 West Washington Street. The 
Sonth Bend. offiee їх located at 215 East 
Jefferson Street; B. J. Grosh, Manager. 
Mr. Means is also the General Motors dis. 
tributor for this territory. The sixty to 
seventy G. М, Means salesmen have ‘heen 
turned loose on the sale of Continental's 
Star-Raider, 


Cable Radio Tube Corp, 


Martin Zatwove, president of the Mart- 
wel Corporation, announced ip a recent in- 
terview that his company had elected to 
handle exclusively the Speed Tube, the 
product of the Cable Radio Tube Corp. 

Mr. Zatulove, one time sales director of 
one of the largest. set manufacturing eom- 
panies in America, is known throughout 
the radio industry from coast to coast, 

With'n 48 hours after the completion of 
arrangements between Mr. Zatnlove and 
the Cable Radio Tube Corp., Mr. Zütulove 
had made arrangements with Landay 
Brothers, New York's famous music stores, 
for the sate of the Speed Tube Line through 


all the stores of this important outlet. 
A.C, Neon Corp, 
The Pereival K, Prowert Co. Ince, New 


York advertising agency, has been appointed 
to direct the advertising of the А, €, 
Neon Corporation, manufacturer of 
Culougüi radio tubes. A national 
paign has been planned. 

Controlling iuterest in the A. €. Neon 
Corporation, whieh has its headquarters in 
New York, was acquired recently hr 0, W, 
Rav, a well-known figure in the musie and 
radio industries. Ile was with the Acolian 
Сө. for seven year ‘хеепіке in 
charge of the “Voealion Di ion, Radio 
Division, Duo-\rt Musie Division, and the 
Melodee Musie Department, 


Can- 


Kellogg Switchboard & Supply Co. 


The Kellogg Switehhoard and Snpply 
Company annonnees {Пе appointiueut of 
Mr. Win. J. Leighner as Works Manager, 

Mr. Leighner comes to the Kellogg Com- 
pany with a background of twenty-six 
Years experience in the electrical mann- 
facturing business. During this time he 
has been through every phase of produc- 
tion work, from errand boy to Works 
Manager, 

Mr, Leighner's ednention was along 
technical lines, After finishing a four 
Year course in engineering at the Westing- 
house Technical School, he made a con- 
nection in a production capacity with the 
Westinghouse Eleetrie and Manufaetiring 
Company. with whieh concern he was as- 
sociated for many years, 

Mr. Fred 11, Timperlake, of Chieago, 
Ilinois has just been appointed sales rep- 
resentative for Kellogg of Chicago. Ile 
has been assigned to a territory which in- 
eludes the states of Michigan and Indiana, 


Temple Corporation 


The Texas Radio & Electric Company of 
Fr. Worth, Texas with branches in Hous- 
ton, Dallas and San Antonio, have been ap- 
pointed exclusive distributors: for Temple 
receivers for the coming season. 

A. L. Gossett, head of the Ft. Worth 
branch has for manv verrs heen active in 
the radio and eleetrical field and is very 
well known to the trade in that territory. 


JT. H, Thorn of Los Angeles, California 
with showrooms at 1t: S. Hill St., has 
been appointed exclus Temple distribu- 
tor for Southern California, 


Westinghouse 


W. C, Evans, a young veteran of the 
radio world, has been appointed superin- 
tendent ot radio operatious of the West- 
inghouse Electric and Manufacturing Com- 
pany, it has been announced by H, P. Davis, 
vice-president of the company, 

He has been assistant superintendent of 
radio operations coming to Kast Pittsburgh 
from n post with the company in New 
York and was formerly manager of station 
KYW in Chicago, a Westinghouse station. 


Evaus succeeds С, W., Horn, who recently 


resigned. to acecpt au appointment with 
the Nationalt Broadeasting Company. 
At the age of 31, Evans is a radio 


veteran of 16 years experience, He began 
his career at the age of 15 as a radio 
operator on а Great Lakes vessel, 

Because of the increasing activities of 
the Westinghouse Electric and Manufactur- 
ing Company in the radio field and їп the 
affairs of various companies allied in radio 
operations aml development, Viee-Pr sident 
Н. P, Davis, formerly in eharge of West- 
inghouse manufacturing operations, will de- 
vote his entire attention to the radio oper- 
ations of his company, 

This announcement, significant ef the ex- 
pandir importance of radio engineering, 
manufacture and development, was made 


W. C. EVANS, 
Rad'o Division Super ntendent, 
Wes.inghouse Elec. & Mig. Со. 


Robertson, chairman of 


Мах T. by ces W 
to whom Mr, Davis 


the Board of Directors, 


will report. 
J. 8, "E ritle, formerly era] manager of 
the Westinghouse Me andisiug Depart- 


ment, with headquarters in Mansfield, Ohio, 
will assume responsibility and aethorit - 
for manufacturing operations of the com- 
pany, ассо ое to announcement D 5 
Merrick, vice president aud general 
manager, 

Davis, graduate of the Worcester 
'alytechnie Institute aml an outstanding 
lender of the electrical industry, is inter- 
uatienally known as the “Pather of Itadio 


Broadcasting for his work in developing 
radio broadcasting throws} the өк чуй. 
ment of ition КОКА, in 1920, He has 
heen associated with the Westinghouse 


Company sinee 1891 vice- 


president since 1911, 


and has been a 


Radio Corporation of America 


The appointment of Otto М. Schairer as 
director of patent «development was an- 
nomnced by General J. G, Harbord, presi- 
dent of the Radio Corporation of America. 

Mr. Nehairer, who is recognized as one 
of the eountry's leading experts in patent 
law. leaves the Westinghouse Electric and 
Manufacturing Company where he has 
served as manager af the patent depart- 
ment sinee 1926, 

Harry G, Grover, who was formerly as- 
sistant patent attorney was promoted to 
paient attorney, Sueceeding Ira T. Adams 
who resigned to resume private praetieoc, 
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Arcturus Radio Tube Co. 


John L., Stone, recently in charge of 
sales promotion with the Agar Manufaetur- 
ing Company, of Whi pany, N. J. is now 
with the Arcturus Radio Tube Company as 
assistant to the sales manager, L. D. Nay 
lor, according to a recent announcement, 
Mr. Stone is a graduate of Hamilton Col- 


lege and carries with him to his new 
association many years of practical sales 
experience, 


Colncident with their geueral manu- 
facturing and selling expansion, A. $. Van 
Bochove has joined Arcturus as western 
sales representative. Mr, Van Bochove, 
known as "Van" west of the Mississippi, 
was for five years sales manager of the 
Jay B. Rhodes Company, manufacturers 
of oil dispensing equipment, 


Allen-Bradley Company 


John Мес, Priee has been üppointed dis- 
trict manager in charge of the Chicago 
осе of {һе Allen-Bradley Company of 
Milwaukee, Wisconsin, Mr. Price was 
formerly district manager for the Indus- 
trial Controller Company in the same ter- 
ritory. The Chicago office is located at 
500 North. Dearborn. Street, Chicago. 


General. Amplifier Company 


Mr. А. H. Wilson, president of the Gen- 
eral Amplifier Company, 27 Commercial 
A venne, Cainbridge, Massachusetts, has 
announced the appointment of the Fred G. 
Smith Company with offices at 1045 Oak- 
dale Avenue, Chicago, Illinois, as Mid 
Western Sales Representatives, 

Mr. Smith is well-known throughout the 
electrical and radio trade of the middle 
west, being one of the “old-timers.” His 
many friends will be interested to hear of 
his new connection, 


Sparks-W ithington Co. 


The Sparks- Withington Company, Jack- 
son, Michigan, announce the recent appoint- 
ment of Mr, Frank S. Purviance as district 
sales. representative in the Miehigan-In- 
diana territory becoming effeetive April 1, 

Mr. Purviance was formerly service 
manage” for the Company covering 
Missouri, Kansas, Nebraska, Colorado, and 
Wyoming, Me, Purviance has been with 
The Sparks-Withington Company for the 
Past (wo years and received a broad radio 
training for the previous five years during 


which fime he was cugaged in retail and 
wholesale merchandising work, as well as 
having had broadeasting and service ex- 
perience, 
American Reproducer Corn, 
American  Reproducer Corporation ap- 
ponts Mr. Dayid Kahn as distributing 


Sales Manager for the Metropolitan area 
on the new Amervox line, 

Mr. Kahn is well known amongst the 
Padio Jobbers and Dealers throughout this 
area, having been in close contact with the 
trade since the birth. of the Radio and 
Phonograph industry. Mr. Kahn started 
of as an errand boy with a Victor Talk- 
ing Machine faetory distributor and rose 
from errand boy to General Sales Manager 
әп] helg that position for eight years, 
During that time he made the acquaintance 


of hundreds of Dealers and Jobbers 
thronghout the Metropolitan area. also 


buyers for chain organizations and depart 
ment stores. 


E. T. Cunningham. Inc. 


Important changes in management of 
their district offices located at San Fran- 
cisco, Chieago aud Cleveland are announced 
by E. Т. Cunningham, Ine, 


The new appointments advance E, Llodv 
Sutton, formerly district sales manager of 
the Chicago territory, to the district man 
agership at San Francisco, sneeeeding W. E. 
Darden: I, Е, Harding, formerly in eharge 
of the Cleveland office, succeeds Mr, Sutton 
üs district sales manager at Chicago, while 
F. A. Klingensehmitt, formerly assistant 
to M. F. Burns, Cunningham sales manager 
at the New York exeentive headquarters 
becomes district sales manager of the Cleve- 
jan territory, with headquarters at Cleve- 
and, 


Allen-Bradley Company 


The Allen-Bradley Company, Milwaukee, 
Wisconsin, manufacturers of electrice con- 
trolling apparatus, announce the establish- 
ment of a district office in Atianta. Messrs. 
Н. Doughlas Stier and Сб, С. Moore will be 
in charge of the southern office, -which 
will be Jocated at 101 Marietta Street, At- 
lanta, Georgia, 


` 
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Do it all at once with 


Durez 


Every step saved in manufacturing your 
product means money. Throughout the 
radio field, countless operations are being 
reduced —expenses on time, labor, and 
material cut down—unnecessary checks 
abolished—by the use of Durez in place of 
less easily worked materials! 

Look at this interchangeable coil, for 
instance. It was made of Durez, the per- 
fect molding compound. It came from the 
die with ribs fashioned, holes made, base 
immovably molded to the body, the finish 
lustrous and beautiful! All in one opera- 
tion! And a hundred, a thousand, a million 
other Durez-modeled coils would look 
exactly the same! 

What do you make? Coil mountings 
too? Panels, dials, covers, binding posts, 
tube bases? Are they as tough, as strong, 
as durable as Durez can make them? Will 
they resist acid moisture, changes in tem- 
perature? Do they come from the mold 
ready for use—without buffing, burnish- 
ing, polishing, or costly tooling? What- 


* ONE, Or a MILLION Just like It ever you manufacture, Durez insures ab- 


solute accuracy, reduces rejections to a 
eke. ee У \ W | "i minimum, and provides a more modern, 
| : ; efficient, and better looking product. 

The very fact that there are so many 
uses for Durez speaks for its marked 
superiority over other materials. Durez is 
marvelously strong and tough. It stands 
all sorts of hard wear and handling, with- 
out chipping or breaking. Holes can be 
drilled and tapped easily—studs can even 
be imbedded in the molding process. 
Durez will not corrode. And it is avail- 
able in all practical colors. 

The one way to appreciate fully the 
physical and dielectric qualities of Durez, 
the economies it enables, the beauty it 
offers—is to try it 
with your own prod- 
uct. Let our labora- 
tory and engineering 
staff help you. Gen- 
eral Plastics, Inc., 
65 Walck Road, 
North Tonawanda, 
М. Y. Also New 
York City, Chicago, 


San Francisco. 


Write for this free booklet— 

“Do It With Durez.’ Con- 

tains complete information 

about Durez—physical and 

dielectric properties, color 

ranges, aud scores of possible 
ap plications. 
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THORDARSON R-260 AUDIO 
TRANSFORMER 
Electric) Manufacturing 


Che Thordarson 


Со. of Chicago. are marketing a new type 
or audio transformer of small dimensions, 
known as the R-26a, Though this trans 


former measures only 2 by 
has exeellent frequency c 


2 by 274 inches, it 
arncreristics, lts 


fine performance is partly attributible to 
the Thordarson “DN Metal’? core upon 
whieh the coils are wound. 
Thordarson R-260 Audio 
Transformer. 
It іх claimed that the qts60 Transformer 


is entirely devoid. of 
provides exceitent 
entire audible band. 
The list price of the Ir-260 transformer 
$a. 


resonance peaks and 
performance over the 


is 


NEW WRIGHT-DECOSTER DY- 


NAMIC SPEAKERS 
Wrielhit-DeCoster, Ine. Nr, Paul, Minn 
have introduced two new cabinet. dynamic 
peake known as Model € and Model it 


The litter is shown in the 
illustration 

The ehassis is of compact 
and employs a тел-інер eono. The apex of 
this cone is suspended with leather, 

The speech coil is wound on a baketite 
form. which provides streneth wirliout 
appreciable weight. Bach layer of wire in 
the speech coil is insulated trom the nexr 
by s sheet of condenser tissue, rhe voltage 
hreakdown between layers being over 200 
volts, 


accompanying 


Construction 


Wright-DeCoster Model B 
Dynamic Speaker, 


OF THE MONTES 


The беја supply in the a-¢. models is 
obtained from a dvy-dise, fuil-wave, high- 
voltage rectifier, operating on 110 volts 
а-е. input. 


Lhe list price of the chassis is $12.50. 

Vhe Model C cabinet reproducer is priced 
at S100, The measurements are: width, 
16 ‘ iuches ; depth, 13 inches: height, 3714 
Inches, 

The Model D cabinet reproducer is priced 
аг X58. The measurements are: width, 


16% inches; depth, 13 inches; height, 15% 
inches. » 

The cabinets are walnut with matehed 
veneer tops. The finish is dark brown 


shaded walnut, Duco lacquer, 


NEW ROLA DYNAMIC SPEAKERS 


New models offered by The Rola Com 
pany include the Rola electrodynamie units 
Por installation hy manufacturer or dealer 
in cabiner radio sets and electric phono- 
graphs, as well as the Rola units in talk 
ing picture installations, publie-address and 
school systems They also include three 
Rola cabinet loudspeakers Гог use with 
tahle receiving sets, 

ju its display the Company 
for the first time two new Rola electro- 
Iynamie units and is also introducing 
further reünements and inprovements in its 
UM dine of electrodynamie reproducers, 

The new Bola electrodynainies have a 
high output etllieieney, obtained by the use 
at relatively high flux densities in the air 


is presenting 


Bap. ligh Пих densities are obtained with 
oul inerease of field energizing power, 
through the use of very short air gap 


L 


"Auditorium" 
Speaker. 


New Rola 


Dynamic 


"s. ‘The short. precision airgap is 
made practical by a highly retined moving 
coil structure, together with extreme ac- 
curacy in the spacing of the pole pieces. 

Another improvement js the ventilating 
W rhe field. winding whieh minimizes tem- 
perature changes. The new Rola ventilated 
eoustruction eliminates dead-air insulating 
areas around the windings and results in a 
subsrantial reduetion in operating tempera- 
ture, 

The removable center-pole nose piece—an 
exclusive Rola feature whieh enables easy 
elimination of any magnetic particles whieh 
might enter the air gap—has been retained. 

The new series of eleetrodynamic 
units with 75g-ineh cones aud adjustable 
center pole tip. have been further improved 
апа retined. Chief among the new features 
is the laminated bakelite spider support, 
ventilated tield coil and more effective slot 
openings behind the cone. 

Included in the “J” series are the Model 
"J-90" for field excitation from standard 


distana 
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series also includes the 
Model J-110. a complete eleetrodynanie 
unit for light-socket operation with all 
sers and amplifiers. Other Rola 
elecrrodyuamie units for manufacturers or 
dealers are wound to meet any voltage 
current ratio and for use with any power 
pack circuit. 


power-pack. The 


“Concert”? Dynamic 


Speaker. 


New Rola 


In addition to the above units the Rola 
Company also provides the Rola Cabinet 
Loudspeaker Model 30-J—equipped for 
light-soeket operation with any table 
receiving set. 

The new "C" or Concert Series electro- 
дупашіе units are similar in all respects to 
the “Т” types except for their 9-inch cone 
diameter, This increased cone size gives 
somewhat greater power capacity and is 
adapted particularly well to amplifiers 
using 245 tubes in push-pull combination. 


The new “R”, or Auditorium electro- 
dynamic unit, has a cone diameter of 12 
inches. It possesses a maguetie field struc- 


ture of great size and Power and uses the 
full outpur of a type 280 rectifier tube, 

Ymong the Rola electromagnetic loud- 
speakers are the Rola Model 20 cabinet 
speaker—arrractive in design nnd of estab- 
lished popularity. Tbe Rola Model 15 
equipped. with the same unit as the Model 
20. furnishes high quality performance at 
moderate cost. The Roli Model M js the 
complete electromagnetice unit as installed 
in the Rola Models 15 and 20. 


THE CORWICO VULCAN 
LIGHTNING ARRESTER 


The Corwico Vulean Lightning Arrester 
will not only protect the radio set against 
lightning but will also dissipate aceunu- 
lated static charges. To accomplish this, 
materials are used whieh résult in a minis 


Corwico Vulcan Lightening 
Arrester. 
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Fixed condenser type 2244 for ure 
(induction)  furnaces— 
capacity (air) 4450 mmf. |n cas:or 


In electric 


oil 20900 mmt. 


May be operated on 


140 amperes at 200 КС continuoutiy 
without overheating. 


A 


Type S-i855, Transmittinn Condenser, 
equinmeti of over 500 watts power. 


eng fype—Signal Corps Тгапьт" 
vM 


by 


For 


tter 


Cardwell to U S Acmy 
Specifications, 


Type 5%1683-П_ Transmitting Condé 
Neutralizing ‘or balancing cnpacity foi 


power amplifiers 


neer. 
high 


T Hustrating 
Recolvers 


and ‘of thÈ types! of Alrcraft 


manufnotyres by Cardwell 


S. Navy Specifications. 


type 
of 


of 


VERSATILITY 


ALLEN 


transmitter 
adheres to the high requirements 
Cardwell manufacture. 
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Special Fixed gm соп- 


that ПЫ МИША e X rn Aircratt Transmitter built 


mmf.) Working voitage 30000 
voits. 


LTHOUGH for some years past the name 
CARDWELL has been associated in the Public 
mind with condensers almosi exclusively, this 
Corporation has successfully handled other 
engineering and manufacturing problems re- 


ceiving little or no publie attention. 


A well equipped laboratory and a modern plant 
have made possible the direction of the activ- 
ities of this organization into several channels, 
more or less allied, keeping faith with our many 
friends, making new ones and insuring that the 
products of CARDWELL shall continue to be 


“The Standard of Comparison.” 


Your proposals ave solicited. CARDWELL соп- 
densers are made for transmitting and receiving, 
in sizes and types to suit many purposes, from 
broadcast and commercial use to balancing 


receiving circuits. Send for literature. 


The 
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in 
quantity by Cardwell to U. S. 
Navy Specifications, 


D. CARDWELL MFG. CORPN. 
S1 PROSPECT STREET, BROOKLYN, NEW YORK 
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nuum voltaze breakdown «at at the same 
tine otf я шахи resistance under 
all operating conditious 
In every bex with ÜCorwieo Vulcanu 
Lightui Arrester is xuataHtee іц 
Which the Cornish. Wire Comoanv asr 
io repa have гер ed up to a cost of 
100. any radio receiver, protected b 
Cory Vulcan. Lightning Arrester, tbat 
een damaged by lighting 
The Corwi Vulcan Lightning Arrester 
is approved by the Board uf o nderwriters 
ists for » dollar It is manuf: 
ured by the Cornish Wire ошрапу, 
Church Street, New York City 


NEW HAMMARLUND CONDENSERS 


Three new models of tbe 
ype equaliziig und. MC typ midget co 
deusers bave been brought out fur manu 
Tacturers by the Hanunartuud Mauufactur 
Me Company, 424 West 33rd SI. N. Y. € 

Phere are two models of th equaliziu 
tyje. Known as the | Куо und the E 
SOI EL Un both lels, as on al] or 
this type, the capacity js vari "Ny means 

screw, which runs through a phospho: 
ч їй spring p and which controls 
the disi 


bi 
I isy 


popular EC 


between this plate and a ere 
и bakelite 


mounted on slab. A 


Hammarlund EC-35-KFB 
Equalizing Condenser. 


Dere nf specially treated 
dielpetric medium, 

The EC-35-KN3 contain any number of 
equalizers mounted on a bakelite strip. The 
adjusting screw is dead, it being insulated 
trom the spring plate with a bahelized can- 


піса acis us the 


vas washer This prevents any variation 
of capacity when Ше adjusior is taken 
away. dlre сап be used for both neutralizing 


"nd equalizing and is made in any capacity 
e.g, minus 2 mmf. to plus 35 mif. or 
minus 20 mmf, ro plus 100 mraf. 

The [2€-35-KI B. has a special bracket 
which enables insertion into a slot ìn the 
subpanel, thus aidiug its support and 
simplifying the wiring It also is made in 
the same capacities as the EC-35-KN3 and 
can be used for feedback control, equaliz- 
ing or as a grid condenser in short-wave 


Hammarlund MC-19-G Midget 
Condenser. 
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Hammarlund EC-35-KN3 Equalizing Condenser Strip. 


receivers It has a live screw as on all 


standurd models А wooden adjustor is 
used to prevent capacity variation 

The midget condenser,  MC-19-G іх 
P"incipallv designed for antenna tuning 
with a special base mounting and a long 
тах shaft fur operation from the panel 
its length being made to suit. Thev are 


nade in capacities from 16 mmf. maximum 
100 mmf. maximum. The piates are 


бит in straight-line capacity style, they 
wing of brass and soldered to a brass 
shaft jkelite insulation is used Loc! 


washers are placed underneath all screws 
The mounting plate is of chemically treated 
eren] 

The eurineering department of the Hain- 
marlund Manufacturing Company will be 
ошу too glad to auswer auy queries us то 


the use and installation. of these in any 
reuit 
THH MERICAN” ELECTRIC 
DRIVE 


fhe American Safety Table Co. Ine 
Fight and Oley Sts.. Reading, Pa., аге 
marketing a newly designed Electric Drive 

combining a motor and special safety 
cluteh—-that is adaptable to many uses in 
the radio industry, where electric drive is 
required 

The salient features of the cluteh, which 
is electrically operated. are perfect cor 
trols of starting and stopping: ¢luteh is 
directly attached to the motor. which adia 
EKreatly to the efficiency in the winding of 


coils and other winding apparatus used in 
manufacturing ; 


radio eluteh can be en 


- 


The Electric Drive. 


“American” 


gradually in- 


gaged at part speed, then 
of the 


creased to full speed at the will 
operator. 

The Electrice Drive may be equipped with 
any make or type of electric motor from 
1/6 to 34 H.P. capacity in accordance with 
lhe requirements of the operation on which 
it is employed. 

The electric drive cluteh is all ball-bear- 
ing and stops automaticaly. Lubrication 
is necessary only twice a year. 


WIRE-WOUND VOLUME CONTROL 
CLAROSTAT 

As the result of several years of engi- 

neering development on various types of 

volume control, the Clarostat Manufactur- 

ing Company, of Brooklyn, ЇЧ. Y., now an- 


nounces a perfected device known as the 
Wire-Wound Volume Control Clarostat. 
This device meets the requirements of 


higher resistance values, together with a 
positive, non-wearing contact which will 
insure noiseless operation for many years 
of constant service. 

Basically, the Wire-Wound Volume Con- 
trol Clarostat comprises а strip wound re- 
sistance unit produced by special winding 
equipment, together with a positive pressure 
coutact-making member whieh, eliminating 
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the usual sliding contact, does away with 
ull wear and tear even on the finest wire 
required for the highest resistance values 
The eontaet-iiakinz member comprises а 
non-turniug phosphor-bronze disk, chromium 
plated. radially slotted in order to be more 
resilient. freely held between a pair of 
tilted or есеепігісаПу mounted washers or 
cams, As the shaft. turns the washers or 
cams. the latter cause the disk to be de- 
pressed at one poiut after another of its 
circumference, establishing a firm, positive, 
pressure contaci with the winding. This 
new motion gives to the kuoh of this device 
a delightfully smooth, velvety action, quite 
нз well as а noiseless operation. Examina 


Wire-Wound Volume Control 
Clarostat. 


tion under a powerful mieroscope shows no 
appreciable wear even after turning the 
knob 25,000 times 

The Wire-Wound Volume Control Claro. 
Stat шау be supplied in any standard re 
sistance range, in potentiometer or three- 
terminal style, or in rheostat or two-termi- 
nal style. 


NATIONAL WELD-BUILT CON- 
DENSER 

The National Company, of Malden, Mass., 
are introdueing a variable condenser em- 
bodying апу new and unique features of 
construction. 

Due to ihe welded construction it is 
extremely rigid and can thus be supplied 
in units matehed to a high degree br ae- 
Curacy. lt is also furnished with slotted 
end rotor plates, if desired, for matching 
10 special coils and circuits. 

The zero adjusters on these condensers 
are completely shielded. The plate shape 
is the well-known National "Equitune."' 
The shaft is removable, 

The Weld-Built Condensers can be sup- 
plied either in single sections or two, three 
und four gang units, 


“Weld-Bullt” 


National Condenser. 
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Windings 


Thordarson coil windings are wound in the Thordarson factory 
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'Transformer Specialists Since 1895 


VEND. 


built and owned by Thordarson. 


Over two thousand coils per hour are wound 
in the Thordarson coil winding department. 
All these special winding machines have 
been designed, developed and built in the 
Thordarson factory. These machines are 


fully automatic in operation, including 
counting of turns per layer, inserting of 


paper separators, and stopping upon com- 
pletion of coil winding. The important 


features of these machines are completely 


protected by patents granted and pending. 


—according to Thordarson designs—on machinery patented, 


They are combined with other Thordarson built parts to make 
transformers and chokes that are 100% Thordarson. 


THORDARS 


М 


THORDARSON ELECTRIC MANUFACTURING СФ. 


Buron. Kings 


игу and Larabee Sireets, Chicago, EIL 
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NEW BENWOOD.LINZE RECTIFIER 


The Benwood-Linze Co. of St. Louis. 
Meo.. is introducing a new type of dry-disc 
rectifier, as shown in the accompanying 


T 


Benwood-Linze Low Voitage 
Rectifier. 


illustration. This rectifier is designed 
especially for use in dynamic speakers. A 
similar rectifier has been designed for use 
in the operation of time clock systems and 
like appliances, 


NATIONAL RAINBOW DIAL 


The National Company, of Malden 
Muss, have brought out a new tvpe 
modernistie drum-tvpe dial containing a 
uninber of interesting features. 

Rather than employing the common di- 
reet vision scale, the scale reading is pro 
jected, in color. on a small ground glass 
rereen. As the knob is turnet, the color of 


lamination shifts in kaleidoscopie fashion 
through the entire range of the spectrum 
This is accomplished by the use of a special 
color wheel, geared to the main rotating 
drum carrying the scale reading. A small 
light projects both the seale reading and 
the color on to the small ground glass 
sereen. The accompanyiug illustrations 
serve to delineate the arrangement. 


New National Rainbow Dial. 


ELECTRAD VOLUME CONTROL 
AND COVERED RESISTANCES 


Electrad, Inc. of 175 Varick St, New 
York, N. Y. have introduced a new type 
fivewart, high-resistance volume control 
embodying a number of excellent features. 

The new volume control. illustrated here- 
with, employs a graphite resistance element 
fused to an enameled steel plate at high 
temperature. The resultant resistance 
element is very hard and not subject to 
wear or change of resistance value, Due to 
the smoothness of the enamel deposit, and 
the high temperature used for fusing, the 
graphite has a secure anchorage. 

The movable contact is of unique con- 
struction, in that it is pracrieally “floar- 
ing," and with its multiple finger design, 
adapts itself to any possible inequality or 
surface. thus insuring a smooth, stepless 
flow of current. 

The cover of the unit, as well as the 
actual base, is made of metal so that heat 
is rapidly dissipated. "The three terminal 
connections are embedded in bakelite insu- 
lation. The contact springs. which make 
the connections between the resistance and 


New Electrad Volume Control. 


movable contact, and the three terminals, 
аге made of bronze. 

The unit, completely assembled, measures 
23/16 x 2 13/16 x 5/8-inch deep. Опе hole 
panel mounting is provided. 

The volume contro] can be made in any 
desired range, adequately meeting all usual 
requirements, The resistance curve can be 
either of uniform resistance variation, or 
tapered. 


The new Electrad Covered Resistance 


Resistance element and rotating 
contact of Electrad Volume 
Control. 


Units are of the wire-wound type. A high 
quality refractory tube. with rapid thermal 
conductance and low thermal expansion. is 
used as the base for the resistance wire. 
The wire is a nickle chromium alloy having 
a low temperature coefficient of expansion 
and low thermal expansion. This wire is 
non-oxidizing below 900 degrees C. and 
non-corrosive. The black insulating enamel 
is baked on over the wire at a temperature 
of only 400 degrees F. Therefore, there is 
small chance of injury to the resistance 
wire, 

The bands which form the terminal con- 
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New Electrad Wire-Wound 
Covered Resistance. 


nections on the unit are Monel metal and 
have approximately the same degree of 
thermal expansion as the resistance wire. 
Furthermore, Monel metal is highly resis- 
tant to oxidation and is non-corrosive. 

These Covered Resistance Units can be 
obtained in most any resistance value and 
from 7.5 to 100-watt capacity. 


NEW FLECHTHEIM CONDENSER 


A new type of high grade paper dielectric 
filter condenser has been recently developed 
in che laboratories of the A. М. Flechtheim 
« Co 


An outstanding feature of the new con- 
denser is its extremely small physical size, 
it being approximately one-fourth the di. 
mensions of a present standard condenser, 
It is claimed that the condensers have less 
than 1 ner cent power factor, have negli- 
gible dielectric losses and have the high 
value of a minimum of 600 megohms per 
mierofarad resistance. They are very con- 
servatively rated at 1000 volts 4-с, (750 
у..гап.5. RAC. 

A new process of winding, together with 
a novel vacuum impregnating method al- 
lows an accuracy within 5 per cent of 
rated capacity, it is stated. The condenser 
is wound with the acknowledged superior 
non-inductive method. 


NEW U.S.L. ARMORED CONDENSER 


The United Scientific Laboratories of 117 
Fourth Avenue, New York City, have pro- 
duced a new armored tvpe B. T. Condenser, 
to meet the growing demand for precision 
combined with rigidity. 

This new condenser is a compact pre- 
cision tuning instrument with these ex- 
clusive features: 

1. Kigid frame made of heavy drawn 
Steel. 

2. Rotors and stators are precision spaced 
and soldered. 

3. Accuracy and calibration in ganging 
js assured by wide spacing between plates. 

4. Permanent and perfect alignment of 
rotors is assured because the removable 
shaft is independent of bearings, 

5. Circuit adjustments are facilitated by 
the gradual curve on the minimum capacity 
adjuster. 

6. Adjustable smooth acting end thrust 
and tension fork, 

7. The compactness of this condenser 
makes it convenient for individual shield- 
ing work. 

These new type B. T, Armored Con- 
densers are made in single, two gang. three 
gang, and four gang units of .00035 inf. 
capacity and lower. 


New U.S.L. Armored Condenser. 
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SPEED 


RADIO TUBES 


TESTED and APPROVED by Landay Brothers 


AND BY IHE 
METROPOLITAN 
PUBE A 


Thousands of radio fans saw 
SPEED RADIO TUBES 


tested before their eyes 


ANDAY BROTHERS, one of the 

largest radio outlets in the East, 
tested SPEED Tubes, found they were 
everything we said they were, and 


then some, and put their о. К. on the 


SPEED Tube Line. 


Then Landay showed New York why 
they chose SPEED. All day Saturday, 
April 27th, thousands of radio users milled into Landay’s to see the laboratory tests on SPEED Tubes. 


"How did it go?” we asked Landay. "lt was a great SPEED day,” they said. (and it certainly 
looked like it from the sales figures they showed). 


But we expected SPEED'S success. Every place SPEED has gone, it hes gone over with a 
resounding bang. Why not, when the line is right — right in price, right in quality, right all the 
way through. There's a SPEED Tube for every radio and every radio need. 

SPEED — short, snappy, easy to remember. A far-flung advertising campaign — Saturday Evening 
Post, newspapers and fan magazines — will engrave it in every mind — make SPEED just another 


word for Tube. Now's the time to check into the best money-making tube proposition in the field. 


(Formerly Cable Supply Co.) 
| 84-90 N. Ninth St., Brooklyn, N. Y. 
| MAKERS OF RADIO TUBES SINCE 1924 


* 
} 
| 
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POLYMET SMALL MOLDED CON. 


DENSERS 
The Polymet Manufacturing Corporation 
offers this new mica condenser, Com- 
pletely surrounded with bakelite, it 


is rendered entirely impervious to changes 
of atmospheric condition, dampness, ete. 


Polymet Small 


Molded Condenser. 


mn addition to the advanced construction 
features found on all previons | Polymet 


molded condensers, this type incorporates 
two insulated mounting holes through the 


bakelite Dody. It is thus possible to mount 
this condenser 10 a metal panel. И 

Despite its small size (TM. «ооуу 
X llei this Polymet Condenser comes. in 
all capacities up to .006 mf, 


NEW POLYMET VOLUME CON. 
TROLS 

The Polymet Manufaeturing Corporation 
has recently produced two unusual volume 
controls, 

One іх а metal shell type with a resist- 
ance element made of a ‘special compound, 
Its action js extremely aooth, insures per- 
feet contact at all їй es, is very durable, 
has a very low resistance "hop-of", and 
comes in a very small size only 114” out- 
side diameter). This volume control can 
be made up in any required taper. Poly- 
met engineers recommend this for nse when 
resistanees of more than 25.000 olims are 
required. 


drj 


Polymet Metal Sheli Type Volume 
Control. 


The second new type of Polymet volume 
control is а wire-wound type in a bakelite 
shell, An. ingenious contact arrangement 
provides a firm and uniform, but flexible, 
contact at all ines, It incorporntes such 
essential qualities as positive stop, rigid 
construction, beautifal finish, and perfect 
windings incorporating any required taper, 
This type of Polyinet volume control is 
recommended for use when resistances re- 
qnired are less than 5,000 ohms, 


Polymet Wire-Wound Volume 
Control, 


POLYMET BALANCING CON- 
DENSER 


А new adjustabe condenser, has been 
produced. by the Polymet Manufacturing 
Corporation, With this type of condenser, 
adjustments can be made from practically 
Zero capacity up to .0003 mf. by meaus of 


Polymet Balancing Condenser. 


a screw placed on the outside of the effec- 
ve surfaee The condenser is well-made 
of metal plates and mica insulators assen- 


bled in a nest provided for them in the 
molded  Dakelite — base. The  folded-over 
edges of the toep-plate provide extreme 
rigidity and uniform capacity. 


SUPREME MODEL 400-B 
DIAGNOMETER 


The Supreme Instruments Corporation, of 
Vreenwood, Missa wil have available for 
delivery. some time in June a new model 
ef the Supreme Iiagnometer, which will be 
Tuewn as Model £00-B, 

This model will not differ fundamentally 
from their Model 400-\, but there have been 
incorporated in it certain. refinements and 
slicht changes. that experience has. shown 

ill prove advantageous to the serviceman, 
"he Model 400-A will be continued so that 
the Model 400-B coustitutes an addition to 
im diae. 

The Model 400- is designed partieularly 
fo take care of the new receiving sets that 

DE e Sraneht ont during the comin vea. 
son. Many of these sets will use higher 
өпатох so (hat the range of the voltmeters 
contained in the instruments has been ex- 
tended to 750 volts. Mnlti-seale meters are 
used with the following s es 

1-C, Voltmeter, 4: scales 0/750/250/100/ 
10 

A-C. Voltmeter, 4 scales 0/750/150/16/4. 


Mit-aiimeter, 3 seales, 0/125/2 
milliamperes 0/214 amperes, The addi- 


бое 0 өч This meter will permit closer 
readings for tube testing and other tests, 


DURHAM MF4-2 RESISTORS 


The International Resistance Company 
annonuces au. interesting development in 
resistors which are supplied to the manu- 
facturing trade, as well as to jobbers and 
aervice stations for use in connection with 
replacements of resistors in power packs 
and alternating current. sets, 

The resistanee nuit is known 
Durham Type ME4-2: а very торке 
mide пий. the tinned wire pigtail leads 
being simultaneously moulded with the end 


ав their 


of (he unit, providing a гиме and sub- 
stantial resistor that is practically inde- 
Мтне ые, exeept under Very severe me- 


chanieal shock, 


TF ee ee 


^ „10.000 
a} 000 OHMS 


Durham MF4-2 Resistor. 


Each of the resistors wo through an oper- 
ation, which is unique, consisting of the 
“lashing” of the resistance unit at twice 
its normal rating. which in the case of 
the ME-4 unit rated at 1 watt, means a 
“flash” load for five minutes at 2 watts, 
The units are supplied to close degrees of 


accuracy, and show a very low tempera- 
ture coefficient. 
These metallized rezistors nre supplied 


by the International Resistanre Company 
in all ranges of from approximately 250 
ohms to 10 megohms, 
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STERLING ALL-PURPOSE TESTER 


The Sterling Manufacturing Co., of Cleve- 
land, lias announced a new tester added to 
their line of radio service instruments. It 
ix kuown as the Type Н-529 All-Purpose 
Tester, because it tells everything the serv- 
iceman should know about a-c. and 4-е. 
sets and tubes, It even checks the line 
voltage so that proper adjustment may be 
nude on the radio set where the line volt- 
аке is abnormally high or low, 

One feature of the instrument is that 
through the use of six meters, it is not nec- 
essary to have more than two scales on any 
of the meters. "This enables the service- 
man to take readings easily апа accuratety 
without the possibility of confusing one 
seule with another. Binding posts are also 
provided so that the meters may be used 
as separate instruments, 

The Morocco leather-grained case is of 
the portable type and of small dimensions. 
The instrument is priced at $40.50 net to 
ihe dealer. 

i 


A SET ANALYZER THAT TESTS 
SCREEN-CRID RECEIVERS 


The Jewell Electrical Instrument Com- 
pany, 1650 Walnut Street, Chicago, an- 
nounces а new Pattern 199 A-C, D-C, Set 
Analyzer designed to test the new screon- 
grid receivers, 

This instrument las all the features of 
the old Jewell 199 Set Analyzer, plus the 
screen-grid test. It makes every test that 
will give information regarding the work 
ing of a radio set and its accessories, lt 
a-€, d-e., and sereen-grid tubes, A 
and Ireliminators, batteries, circuits, grid, 
plate, and cathode voltages, plate milliam- 


peres, chargers, and line voltage, Silver 
contact push button switches throughout 
make rapid, accurate testing convenient, 


New Jeweli 


Set Analyzer, 


Binding posts make both the a-c, and d-c. 
instruments available for special testing, 
АП ae, voltage ranges have a resistance 
of 1000 ohms per volt 

This handy set analyzer is furnished in 
a plywood case with serviceable cover, and 
equipped with test leads, four and five- 
prong tube adapters, and line voltage leads, 
Another feature is the pad of Jewell 
Analysis Charts. and the Jewell “Instruc- 
tions for Servicing Radio Receivers,” which 
rives test data on receivers of twenty-five 
leading radio manufacturers, 


STEVENS SP-29 DYNAMIC SPEAKER 


The Stevens Manufacturing Corporation, 
of New York City introduced their new SP- 
29 Dynamic Speaker, 

Among the features of this dynamic 
speaker is the unique voice coil, utilizing 
и flat winding of extreme compactness and 
low impedance for maximum efficiency. 
The flexible center web is integral with the 
voice coil support. A special alloy is em 
ployed for the pot of the field coil, thereby 
assuring maximum magnetie flux for mini- 
mum bulk and weight. The spacing be- 
{ween pole pieces and voice coil has heen 
reduced to an absolute minimum, providing 
an efficiency which is immediately notice- 
able when operating on modest inputs, 
Three terminals offer a choice of push-pull 
or single tube amplification, so that a single 
-TI-A, a single -50, or two -T1-A tubes or 
two -10 tubes may be employed in push- 
pall, 

The field coil is energized by rectified a-c. 
supplied by a tube with a two-section filter. 
The neat chassis includes all components 
compactly gathered into a foolproof 
assembly. 
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MAGNETS 
EVERY RADIO NEED 
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As the pioneer manufacturers of Permanent Magneis of every size and descrip- 
tion, we offer you the benefit of many years of research work together with our 
actual experience in catering to the requirements of the most critical users of 
quality Magneis in this country. 


Since the inception of Radio, special attention has been paid, in our 
laboratories, to the developmeni of Magnets best suited for use in Speakers. 


We are manufacturers of Magnets exclusively and show in the illustration 
above a few of ihe many types which we are constantly producing. 


If you are in the market, send us your blue prints or sketches for price 
and delivery. If you have Magnet problems, get in touch with us and let us 
work out a solution for you. 


Indiana Steel Products Company 


4545 So. Western Boulevard 


Chicago, АШ. 


Magnet makers for quarter of a century. 
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NEW! 


for Dynamic Speaker Use 


A High Voltage 


FREE! 
Our new Engineering Binder 
illustrating all standard types 


of Kuprox Rectiflers for dynamic 


us@, and containing up-to-date 
engineering information, will be 
mailed free to any speaker manu- 


ө e А 
faeturer, engineer or designer 
requesting it on his company's 
letterhead. 


JAUNES Kuprox Rectifier for dynamie speaker use, that 

supplies DC field current direct from 110-volt com- 
mercial AC supply, WITHOUT THE USE OF A TRANS. 
FORMER. This new rectifier is new only in its applica- | 
tion to dynamic speaker operation. Thoroughly tested | 


Large Industrial Con- 
cerns use Copper OXIDE 
Type Rectifiers Exclu- 
sively. 


Despite the slightly higher 
first cost, railroad, telephone, 
telegraph and similar indus- 
trial concerns nse only dry 
plate rectifiers of the Copper 
OXIDE type—the only dry 
rectifier that is electronic and 
not electrolytic in action. Ab- 
solute dependability is as im- 
portant to you as it is to 
them! 


and proved by more than a year’s use in telegraph, rail- | 


way and commercial fields, and now adapted for dynamic 
speaker use. Manufactured in two standard sizes, capaci- 
ties 10 and 15 watts. Samples and complete engineering 
data to manufacturers on request. 


New Low Voltage Designs 


Several new types and sizes of low voltage rectifiers have 
been added to the Kuprox line. Standard capacities 1, 2 or 3 
amperes at 2 or 3 volts. These outputs offer a low rectifier 
and transformer cost and most economical field coil construc- 
tion. Any desired output can be furnished on special order. 


"The Proof of the Pudding” 


Not a single manufacturer of dynamic speakers, having 
adopted Kuprox rectifiers as standard equipment, has ever 
changed to a competing make. This in face of the fact that 
90% of all speaker manufacturers used Kuprox last season! 


Can you afford to use a less efficient or shorter-lived con- 
struction? 


THE KODEL ELECTRIC & MANUFACTURING CO. 


527 E. PEARL ST. 


CINCINNATI, OHIO 


н ———— eg E = 
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We look for- 
ward to see- 
ing ou at 
BOOTH 29, 
Stevens Hotel, 
Chicago 


from 


Start to Finish in A. C. Sets 


For that A-C set you are designing or manufacturing — for good results 
from start to finish — for absolute minimum of service from the time it is 
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sold until it is discarded in the dim future — for making real merchandise that 
you, the jobber and the dealer can sell and the public can buy at a profit — 


Two items are indispensable and should receive your earnest consideration at this 
time. No matter what the circuit you employ; no matter what the components; no 
matter what the list price; please look into these three features for your line of sets: 


LINE DALLAST 
CLAROSTAT 


Here 18 the proper beginning for your 
A-C set—a constant, safe, and proper 
Input voltage, regardless of line voltage, 
for insuring satisfactory and economical 
Operation anywhere and everywhere. 


No longer need your dealer lose sales in 
low-voltage areas, where it has hereto- 
fore been Impossible to give a satisfac- 
tory demonstration. The LINE BALLAST 
CLAROSTAT will automatically raise the 
applied voltage for satiafactory operation. 


And іп high-voltage areas, or even when 
the usual line voltage suddenly takes an 
upward jump, placlng a severe strain on 
the A-C set tubes, the LINE BALLAST 
CLAROSTAT automatically reduces the 
applied voltage to a safe value. It safe- 
guards the tubes and filter condensers, 
by keeping the secondary voltages within 
5 per cent plus or minus, even when the 
line voltage fluctuates ЗО per cent. 


But don't confuse this device with other 
so-called line voltage ballasts. The LINE 
BALLAST CLAROSTAT is different. It 
employs an unlque ballast wire suspen- 
sion of mica and angle brass. [t is rigid 
and durable. Stout metal case with am- 
ple perforations for dissipating the heat. 
Standard prongs to plug into standard 
outlet receptacle or tube socket. Will 
outlast the usual set in which it is em- 
ployed. And, best of all, It's troubleproof ' 


HUM DINGER 
CLAROSTAT 


After providing proper voltages for your 
A-C tubes. the next consideration is a 
minimum of hum. With audio systems 
and loud-speakers made more responsive 
to the lower frequencies, it becomes es- 
sential to eliminate or ameliorate the 
usual causes of hum. Among these. an 
accurately determined center tap re- 
sistance for the grid return to A-C tubes. 
known as a hum halancer. is essential. 


And that spells HUM-DINGER. Неге is 
a simple, compact, inexpensive device, so 
sturdy that it will outlast the other com- 
ponents in the set. Essentially a strip 
resistor, with unique contact that swings 
over center portion, providing wide bal- 
ancing range. Contact is adjusted by 
means of screwdriver engaging with 
slotted-head shaft recessed in the one- 
hole mounting bushing. Furnished in any 
desired resistance value. 


Nothing to wear out. Nothing to get out 
of order. Nothing for the lay hand to 
tinker with. And offered to you at a 
surprisingly low price—cheaper than the 
center-tapped transformer, and easier to 
assemble and wire. 


ire-wound 
VOLUME CONTROL 


CLA ROSTAT 


The last thing to receive your attention. 
and usually the first thing to call the 
service man, is the volume control. Don't 
take a chance with a questionable volume 
control! Some of our best radio sets 
have been ruined by a noisy and unsatis- 
factory volume control. 


The WIRE-WOUND VOLUME CONTROL 
CLAROSTAT is the product of resistance 
specialists who spent over а year in 
studying volume control problems. Hun- 
dreds of different models were made and 
tested. And then came this solution. 
This device is provided in any desired 
resistance value, from 1 to 25,000 ohms. 
It is compact, wear-proof, simple, easily 
installed, and trouble-proof. Don't con- 
fuse it with those carbonized paper af- 
fairs that soon wear out and introduce 
"static" in the radio reception! Don't 
confuse it with devices with incomplete 
wire turns. which depend on carbonized 
paper or resistance paste for the real re- 
sistance! The WIRE-WOUND VOLUME 
CONTROL CLAROSTAT is a genuine, 
100% wire-wound job. 

The illustration tells the story. See the 
unique pressure contact, which makes a 
positive contact at any point on the wire 
winding, without rubbing. The wire is 
never disturbed or displaced. Examination 
under 3 powerful microscope shows no 
appreciable wear after turning the knob 
81,000 times. And the smooth. velvety, 
delightful operation, denotes a new form 
of contact. 


There’s a CLAROSTAT for Every Radio Purpose 


In addition to the three Items just mentioned, 


there are other Clarostats of every conceivable type, range and size 


for al! radio applications. These devices, already employed in millions of radio assemblies of manufactured, custom- 


built and home-made variety, 


is a hallmark of good radio engineering and honest radio manufacturing. 


WRITE for engineering data regarding the 
don't hesitate to ask for samples f 


Manufacturers and Designers of A-C Sets 


CLAROSTAT products in which you may be interested. Furthermore. 
or your inspection and test, addressing us on your firm letterhead. We 


shall gladly co-operate with you on your resistance problems. 


have established an enviable reputation in the radio industry. Indeed, the CLAROSTAT 


CLAROSTAT MANUFACTURING COMPANY, Inc. 


282 North Sixth Street 


LARO 
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The PIONEER 


| of the new 
A-C Sereen-Grid Tube 


A YEAR ACGO—the Arcturus A-C Screen-Grid 
СА Tube was placed with set manufacturers. 
TODAY—leading set manufacturers use this 
new Arcturus A-C Screen-Grid Tube as stand- 
ard equipment. 
latest A-C Radio 
Tube development and is now building into the 
No. 124 A-C Sereen-Grid Tube a full year’s 
experience. Arcturus Tubes act in 7 seconds, 
give clearer reception as hum is banished, and 
they hold the world’s record for long life. 

Iusist on Arcturus Blue A-C Tubes in your 
| A-C set. Your dealer has an Arcturus A-C Tube 


Arclurus pioneered thi 


M — —————À 


for every socket. Try them today — you'll be 
amazed at the vast improvement. 


ARCTURUS 


BLUE toncire TUBES 


ARCTURUS RADIO TUBE COMPANY 


220 ELIZABETH AVE. - NEWARK, NEW JERSEY 
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IF YOU 
TAP HOLES— 


Why not have the feel of the tap right 
at your finger tips? A tap is a delicate 
tool. The Ettco Tapping Attachment 
laps, delicately — with in- 
creased speed — That’s the 
answer. 


The Ettco 
Tapping Attachment 


is simple—nothing to adjust 
—if the tap sticks or hits bottom the 
Ettco slips—the same action coming 
out. No clash of a positive clutch— 
just the smooth action of the patented leather- 
lined cone clutch. 


Sensitive—speedy—satisfactory 


No. 1—Tapping Attachment 3/16” in steel, 4”in C.I.. $35.00 
No. 2—Tapping Attachment 5/16” in steel, 3%”in C.L. 50.00 
No. 3—Tapping Attachment 26” in steel, 5g”in C.I.. 80.00 


Eastern 
Tube & Tool Co., Inc. 


534 JOHNSON AVE., BROOKLYN, N. Y. 


Dynamotor with Filter for Radio Receivers 


MACHINES for OPERATING 60-CYCLE A. C. RADIO 
RECEIVERS, LOUD SPEAKERS and PHONOGRAPHS 
from DIRECT CURRENT LIGHTING SOCKETS 
WITHOUT OBJECTIONABLE NOISES OF 
ANY KIND 


The dynamotors and motor generators are suitable for radio 
receivers and for combination instruments containing phono- 
graphs and receivers. Filters are usually required. The dyna- 
motors and motor generators with filters give as good or better 
results than are obtained from ordinary 60-cycle lighting sockets, 
They are furnished completely assembled and connected and are 
very easily installed. 


These machines are furnished with wool-packed bearings 
which require very little attention, and are very quiet running. 


ELECTRIC SPECIALTY COMPANY 
TRADE “ESCO?” MARK | 
411 South Street Stamford, Conn. 
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SERVICE 


AND 


QUALITY 


Made to Your Specifications 


25 YEARS 


of Electrical Manufacturing 


Insures Your Receiving 


and 


SERVICE 


I. R. NELSON CO. 


Acme Wire Ркоростѕ 


Parvolt Filter and By-Pass Condensers 


Coils — Magnet Wire Wound 
Varnished Insulations 
Magnet Wire — All Insulations 


All products made to Recognized Com- 

mercial Standards, including those of: 
‚ National Electric Mfrs. Assn. 
Radio Manufacturers! Ássn. 

American Society for Testing Materiale 


For 25 years manufacturers and sup- 
pliers to the largest and most discrim- 
inating Users. 


THE ACME WIRE Co. 
NEW HAVEN, CONN. 


Branch Offices 


| 
a 


New York 


52 Vanderbilt Ave, 
Chicago 


842 N. Michigan Ave, 


COILS 


TRANSFORMERS 


. First-Class Design. Construction 


1 BOND ST., NEWARK, N.J. 


Cleveland 
Guardian Bldg. 
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Wooden 
Skyscrapers -- ? 


PE NETT ! 


n xa" 


“Hallowell” Steel Work-Bench 


(Continuous) 


*HALLOWELL" 
Steel Benching certainly 
is a fine example of mod- 
ern steel construction— 
strong, rigid, wobble and 
fireproof and wears as 


only steel can wear—and Бар edu 


by way of contrast, what 


[11 23 
a sorry figure a wooden S ари h 
skyscraper would make. tee OH M ERIC 
(Individual) 


And those spacious, 
one-piece steel tops that can't crack and splinter 
and are so hard and smooth that oil won't soak 
in are easy to keep clean. 


Whether the plant be old or new the time is 
sure to come when "we will need some benches.” 


Formerly, they were built to order of wood 
by carpenters with all the fuss, waste and ex- 
pense attending such work; but today ready- 
made, standardized, “HALLOWELL” Steel 
Benching has taken their place—sold by the 
foot, or by the mile, as individual or continuous 
benches and shipped from stock at fixed prices. 
It's the 20th century way. 


We carry 1368 different sizes and combina. 
tions of ^HALLOWELL"' Steel Bench Equip- 


ment in stock for immediate shipment. 


We also make Ó*HALLOWELL" Steel 
Work-Tables, Bench-Drawers, Tool Stands and 
Chairs and Stools. 


However, better write our Johnny Martin 
for particulars and 


BULLETIN 386 


STANDARD PRESSED 
STEEL CO. 


Jenkintown, Pa., Box 533 


Branches 


Boston : Detroit Chicago St. Louis 
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A Special Dept. 
for Rush Jobs 


When a manufacturer wants a re- 
Sistor built to specifications—he 
usually wants it in a hurry. 


ARMOR 


GUARANTEED 


RADIO TUBES 


All Standard Types 


That's why we've installed a special 
department for just such rush jobs 
— 72 hours after we get your speci- 
fications, samples are on their way 
to you—We even ship by air mail if 
you desire. 


And we don't stop the rush with 
delivery of samples—If satisfactory 
(and practically all of them are) we 
can ship quantities in the same 
quick time. Write to 


HARDWICK, HINDLE, INC. 


Sales Dept., Factory, 
122 215 Emmet 
G i Li 
со Ss ARMSTRONG 
New York N. J. 


ELECTRIC CO. 
187-193 Sylvan Ave. 
NEWARK, М. J. 


| RESISTORS | 


TO HELP YOU 
SOLVE VACUUM 
TUBE PROBLEMS 


HE Radio industry has contributed much to 
the development of Aviation. 


Radio Beacons, Radio Altimeters, Receiving and 
Sending Units, Remote Control — these and other 
Radio devices have been adapted to aeronautical 
use by Radio Engineers. 


Aviation Engineering, in addition to covering the 


HEN special circuits or engincering developments in aircraft — also covers 
special devices demand a the radio engineering contributions — "the eyes 
and ears of Aviation." 


vacuum tube that's different, 
write or phone the Perryman labora- 
tories for competent engineering 
counsel. 


The Perryman Electric Co., Inc., 
offer the services of their entire engi- 
neering personnel—a most modern 
and fully equipped laboratory—super- 
vised by George H. Perryman. 


This group developed the sturdy 
Perryman Radio Tube, incorporating 
the Patented Perryman Bridge and 


filament tension-spring. Their inter- The Tube 

ests have carried them far into the with the 

field of audio amplification, resulting Patented Aviation 
in intensive studies in the develop- Bridge Engineering 
ment of the talking-movies. Such is and IS NOT 
the wide and comprehensive experi- Spring Sold on 
ence available to you. Newsstands 


A letter to the laboratories will 


bring immediate reply. 


JERRYMA 
SE yu 


Laboratories 


North Bergen, N. J. 


Bryan Davis Publishing Co. 
52 Vanderbilt Ave, N. Y. City 


Enter my subscription to AVIATION ENGINEERING for f 


1 yr. at $2.00 
2 yrs. at $3.00 


Engineer 


e Airport 
Technician 


Manufacturer 
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Radio Engineering 


— 


| Experienced Engineers 


| Can Now Make Big Money 


[nstalling the 


PUBLIC ADDRESS 
EQUIPMENT 


Amplion has an exceedingly profitable proposition for engineers who are qualified to enter 
this new big field of amplification. Write for proposition and latest sound equipment catalog. 
Build an enduring reputation for yourself in this new field of amplification on Amplion's endur 
ing quality. 


AMPLION is the ONE place in America where you can purchase the complete 
installation or any part of the equipment as desired 


We Have Ready for Immediate Delivery 
and Quick Installation 
Group Address Equipment of Unsurpassed Dependability, for 
Theatres—Hotels— Auditorium s— Hospitals — Clubs —County Fairs 


à х z i ic Ph 
Amplion Giant Dynamic Air Amplion Electric onograph 


Column Units 


Amplion Exponential 


Amplion Exponential 10-ft. Air 
Column Horn 
Specially designed to 
the human voice and orcheatral 
music in talking icture and 
group Addre installations 


reproduce 


Testing Your 
Condensers 


t the end of each conveyer belt 

system. The completed condensers are progressively 

conveyed by belt system to the testing table, where severe 

tests are made by expert operators before the product is 
ready for shipment. 

The painstaking care taken in the various processes ot 
production insure to you a uniform quality product through- 
out. After the testing operation 15 completed, the condensers 
are carefully packed in individually marked cartons, ready 
for shipment to the radio factory. 


This is but onc of many unit operations to which Fast 
condensers are subjected in the process of manufacture. 


Put your condenser problems up to the 
FAST Organization of condenser specialists. 


cdounEKisr6@ ad 


3982 Barry Avenue Chicago, Illinois 


[4 [ * HIS picture from the FAST condenser factory shows 
the testing equipment a 


10-ít. Air Column Horns 


Pick-up 
Amplion Exciters 
Amplion Microphones 
Microphone Amplifiers 
Microphone Transformers 


See Our Exhibit at the Chicago Coliseum June 1 to 9 
— or send for catalog 


AMPLION CORPORATION OF AMERICA 
133 W. 21st St., New York City. 


Telephone Chelsea 5257 Single Stand 


attention 


service men 


A quality replacement 
audio transformer for the 
service man. Possesses the 
same high degree of per- 
formance which character- 
izes all Thordarson audio 
units. Provides highest 
amplification consistent 
with quality reproduction. 


Unique Mounting Fea- 
ture. The mounting 
bracket of this trans- 
former is designed to fit all 
standard mountings without the ne- 
cessity of drilling additional holes. May be 
mounted either on end or side or may be used as 
bracket to support sub-panel. 


Remember:  Thordarson radio transformers 
Supreme in musical performance. 


R-100 


are 


List Price $2.25 


THORDARSON ELECTRIC MFG. CO. 
Transformer Specialists Since 1895 
Huron, Kingsbury & Larrabee Sts.—Chicago 


THORDARSON 
replacement 


WWW americanradiohistorv.com 


| 


audio transformer 


Page 9s Radio Engineering, June, 1929 


N 


ATTENTION: MANUFACTURERS 


0 A Sensational CONDENSER 
W That Will Have Great Bearing 
ө in the Radio Industry 


HERE ARE THE SPECIFICATIONS: 


SAFE CONTINUOUS WORKING VOLTAGE—1000 V. D. C. 
(750 r.m.s. R. A. C.) 


FLASH TEST (Multitudinous)—1500 V. D. C. (1000 V. A. C.) 
BREAKDOWN VOLTAGE—2700 V. D. C. 

POWER FACTOR--Less than 195 

CAPACITY—Non-inductive, within 5% of rating 

INSULATION RESISTANCE—Over 600 Megohms per MFD. 
DIELECTRIC LOSSES—Negligible | 

BREAKDOWN VOLTAGE, FOIL TO CASE—Over 5000 V.A.C. 
PHYSICAL DIMENSIONS—About L4 present standards 
FATIGUE TESTS PROVE UNEXCELLED LONGEVITY 


Write at once stating your requirements. Samples and Prices on Application. 


A. M. Flechtheim & Co., Inc., 136 Liberty St, New York City, М.Ү. 


A 


E VIRGINIA BEACH 


( Over night from New York by boat or rail ) 


LIPPE Golf 

ти зни ыз Выш аі dia M N ` Tennis 
Become SB. oo Riding 

f eS Fishing 
OUR NEW HOME S Dancing 


An invitation is extended to everyone to 
visit us in our new location at 407-113 
South Aberdeen Street, Chicago. Ilinois. 
Here with the largest factory in the world, 
devoted to the manufacturing of radio parts 
exclusively and the installation of the most 
modern labor-saving devices and produc- 
tion methods, we will be able to give you 
better service than in the past. Wateh for 
important announcements by CARTER in 
the near future, 


CARTER. 


Radio Company 


Surf Bathing 


Write for information and rates 
(they're moderate) to 


MARTHA WASHINGTON HOTEL 
VIRGINIA BEACH, VA. 


Fireproof, Brick Construction 


The coolest spot on the beach. Invigorating breeze 
from the Atlantic Ocean on the East and Lake Holly 
on the West. Quiet, restful, bright, airy outside rooms, 


5 parlor suites or apartments, private baths. Superior 
Қош at 407-415 South AberdeenSt, Chicaga | sse Pasa Gen ы 


um ccm АА J. WESLEY GARDNER, Manager. 
Telephone —— VAS Жу Monroe 1780 NL 
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Y-WATT EL-MENCO 
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$ 
EL-MENCO resistors and condensers аге $ 
being used by practically all the leading manu- бы 
facturers of radio receiving sets: and have < 
been universally аро by very prominent 
radio engineers in the country. 
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“Manufacturers? Specifications Solicited” 


ча; 


Hy-Watt Metallized Resistor 


"'EL-MENCO" 
| ELECTRO MOTIVE 


El Menco Molded Bakelite Condenser 


Our engineering staff comprises a group of 
men who are highly specialized in resistor and 
condenser construction and design. The high 
standard of manufacture and the rigid factory 
tests assure users of ELMENCO products uni- 
formity and dependability. 


Hy-Watt Metallized Resistor El.Menco Vitreous Enameled Resistor Pd 


El-Menco Tanped Vitreous Enameled Resistor 


ELECTRO MOTIVE ENGINEERING CORP. 
127-133 W. 17th St. “Catalogue Sent Upon Request" New York City 
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MANUFACTURERS ОЕ 


According to 
Your Specifications || TUNGSTEN & MOLYBDENUM 


PRODUCTS 


E are prepared to make special 
models of the Hammarlund 
Equalizing and Neutralizing Con- 


densers, either single or in gang, to | TUNGSTEN ALLOYS 


your specifications. Superbly de- А : Emm К 
signed and constructed —compact, Filament—Wire—Rod—Ribbon—Coils 


accurate, efficient. 


Bakelite base; brass stator MOLYBDENUM 
plate; mica dielectric; phos- | Wire Sheet Rod 
phor bronze spring plate; con- | 
venient adjusting screw and | 
connecting lugs. | TRIMET 
; The standard models | Lead-in Wire 
Ачу range in capacity value 
+ from 2 mmíds. mini- | CATHODES AND RADIO WIRE 
mum to 70 зат. 1 - 
maximum. 1 Coated and Uncoated Ribbon and Wire 
Write Dept. REG about your needs REFRACTORY METAL CONTACTS 
HAMMARLUND MFG. CO. АП Туре 
424.438 W. 33rd St. New York. N. Y. | урен 
| 
Gor Betton. Radio ! | 
ammarlund | САШТЕ PRODUCTS CO., INC., 
DUCTS i E . 
EE | Union City, N. J. 


гае зар... - ne 


1 
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LEHMAIER, SCHWARTZ & Co., INC. 
511 to 541 West Twenty-fifth Street, М. Y. C. 


Manufacturers 


Visit Our Chicago Office << 
During the Radio Show 


\ \ 
180 North Wacker Drive VN 
Tel. Dearborn 5007 M N 
DENAZT | | 
N \ "IN 


"MIN OMPOSITI!ON 

LEAD ALUMINE COMP VON 
к x , 4 ESTABLISHED IN 1878, we аге proud of the fact 

m age tired T paper орел we те supplied the major portion of all the 

oul used in their manufacture; whether thes f AD 

IGNITION OR POWER FACTOR CORRECTION ^^ ————— 


"The recognized Standard by which all other Condenser Foil is Judged” 


Attention—Radio Manufacturers 


We are now located in larger quarters, where we have 
increased facilities for manufacturing METAL STAMP. 
INGS. New presses have been installed enabling us to 
increase production on METAL CABINETS and 
CONSOLES. 


Copper, Brass, Phosphor Bronze, 
Nickel Silver 


Hot Tinned or Plain 


ALSO MANUFACTURERS OF 


Non-tip six-leg steel stepladders. Radiator enclosures 
and shields. Metal boxes. Eliminator cases. Steel 
shelvings and partitions. Enameling. 


Your inquiries for the coming season are solicited. 


We specialize in the manufacture of rolled metals 
.001 thick and thicker. 1/16" wide and wider. 


| 
| and are now supplying the majority of radio and | 
| 


parts manufacturers. 7 
New Address 


LUNA METAL CRAFT CORP. 
38-40 Emerson Place, Brooklyn, N. Y, 


ч“ RADIO WIRES «рэ 


CABLES, HARNESSES AND CORDS 
MADE TO SPECIFICATION 
CORNISH WIRE COMPANY 


| THE BALTIMORE BRASS COMPANY 
| 1206 Wicomico Street Baltimore, Maryland 
| 


FAHNESTOCK 


Announces 
30 Church St, New York, N. Y. 
Clip No. 57 Makers of Corwico "BRAIDITE" Hook-up Wire 
for the PHOTOELECTRIC CELLS 


Television—Talking Pictures—Research 


G-M VISITRON cells of the alkali metal hydride type are of 
highest sensitivity, low dark current. long life, and respond to 
the smallest changes of light intensity and color. Their high 
quality and uniform sensitivity make them the choice of 
leading enxincers, Get technica) Bulletin P-14 Free. 


GM LABORATORIES INC 


1806 Grace St., Chicago, Ill. 


SCREEN-GRID TUBE 


fe 
КЫР STRAND—Antennae (plain or enameled)—Dou- 
Е ble Galvanized. 
Mes 5 И P [ WIRE—Antennae (plain or enameled). Connect- 
Provision is made for either soldering the i ing and Ground (Rubber covered, braided or 
wire or using the Fahnestock spring-clip for i BUS BAR- Litzendraht Loop. 
making connection. | John А. Roebling's Sons Co., Trenton, N. J. H 


Write for samples and prices 


MOLYBDENUM WIRE 


FOR RADIO AND LAMPS 


NEON, HELIUM AND ARGON GAS 


FAHNESTOCK ELECTRIC CO. 
Long Island City, N. Y. 


"World's Largest Manufacturer of Spring Clip 
Terminals" 


Highly purified 
FLASHLIGHT BULBS 
Furnished by 
PALATINE INDUSTRIAL CO., Inc., 111-5th Ave., New York 
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CORE LAMINATIONS 


for Audio & Power Transformers — 
Chokes 


Annealed Nickel Alloy. 
Hymu (High Permeability) a new grade 
Silicon Steel for Audio. | 
A large variety of standard shapes carried in stock. 
Special designs stamped to your order. 
Our BOOKLET on LAMINATIONS (sent on re- 
quest) gives specifications of Stock Standard Shapes, 


and contains much data of value to the designer— 
and buyer. 


Lamination Stamping Company 
764 Windsor Street, Hartford, Conn. 


am I a a tm m m n mm Ч 


ALRAMBRA 


‘LOUD SPEAKER PAPER 


Alhambra Paper gives absolutely uni- 
form resonance and imparts the utmost 
in tone quality. 


Write us about your requirements 


THE SEYMOUR CO., 
323 W. 16th St., New York City 


-< elll 


2-Button Type 


For Public Address, etc., list. . . $25 
Standard Broadcast Model, list. . $75 


Condenser Models for Film and Record Work. 
list $250.00, $300.00 
Also Desk and Floor Stands, Covers, Cords, etc. 
Microphone. Paper Weight. Radiator Ornament. 
Bronze finish; prepaid on receipt of $1.00. 
EXPERT MICROPHONE REPAIRS 
Dealers everywhere 


UNIVERSAL MICROPHONE CO., Inglewood, Calif. 


CHICAGO: x NEW YORK: SAN FRANCISCO: 
Fred Gamer Co., Gotham Eng. & Sales Со, С. C. Langevin Co.. 


9 5, Clinton St, 50 Church St. 274 Brannun St. 


Miniature 


Die Cast. 


ALL Indos 
LAMINATIONS 
for 


Audio and Power Transformers—Chokes 


IN STOCK FOR IMMEDIATE DELIVERY 
EXPERT TOOL AND DIE MAKING 


Write for samples and prices. Also quotations on metal 
stampings. 


WILLOR MFG. CORP. 
117 Mercer St., 
New York City 
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TISSUES 


O Radio set is any better than its 

weakest link, and the weakest link is 
very often a filter Condenser. No Con- 
denser is any better than the thin strips 
of Insulating Tissue which separate the 
layers of metal foil. A pinhole or a speck 
of metal in the Condenser Tissue means 
a breakdown of the Condenser, with the 
entire set put out of commission. 


DEXSTAR Condenser Paper is regarded 
by Radio experts as being the highest 
grade Insulating Tissue ever made—the 
freest from defects, the most uniform in 
quality, the most lasting under exacting 
and unusnal requirements. DEXSTAR 
Condenser Tissue is the specialized prod- 
uct of a paper mill which has excelled 
in Tissue Paper production for three 
generations. 


RADIO designers and builders should 
have the assurance that Condensers which 
they use are made with DEXSTAR Con- 
denser Tissues. lt is insurance against 
many radio troubles. The leading Con- 
denser manufacturers are now using 


DEXSTAR Condenser Tissues exclusively. 


С. Н. DEXTER & SONS, INC. 
Makers of Highest Grade Thin Papers 
WINDSOR LOCKS. CONN. 
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To the Readers and Advertisers in 


Radio News, Science and Invention, Amazing Stories, 
Radio Listeners Guide and Call Book: 


We believe that the June issue of Варто News speaks for itself. We believe that you 
will find it to be a vast improvement over any recent issue, and there is a surprise in store 
for vou when the July copies come out. You will find the method of illustration, the 
typography, the cover, the character of adveriising and—what is most important—the edi- 
torial material of a far superior quality to any issue of Rapto News ever before published. 


The new blood in the Experimenter Publications, Incorporated, has been taken from 
the leading publishing companies in the country and welded into one cohesive organiza- 
tion which is out to do for the various magazines in this group one of the outstanding jobs 
in the publishing field. You will find that all of the men heading the various departments 
in this organization are men of outstanding achievement in their respective fields; and in 
Карто News in particular you will find that the editorial, circulation and advertising staffs 
are made up of men taken from the leading organizations in the field. You will find in 
Rapio News everything that is worth while that you ever found there before, and in 
addition, you will find articles describing the application of various radio devices to such 
new fields as talking movies, public address systems for schools and auditoriums, and so 
forth, as well as the latest developments in airplane radio. 


In connection with the airplane activity in Rapto News, it is a pleasure to tell you that 
we are cooperating with such organizations as the Guggenheim Fund for the Promo- 
tion of .\eronautics, the Radio Aircraft Corporation, the General Electric Company, the 
Radio Corporation of America, the Bell Laboratories, the U. S. Bureau of Standards and 
Various manufacturing companies whose business it is to provide suitable radio and other 
scientific equipment for the safeguarding of our aviators, 


a a a Te Oa eo е. 


Since a great many of these devices depend to a very large extent upon the same under- 
lying principles involved in radio itself. it follows naturally that editorial comment of 
this nature very properly deserves a place in the pages of RApro News. 


OOOH өтөөө өсө ненне qi ergeben qe ӨӨӨ Өт ӨтӨ Gere ege qe er e o e | re 


Colonel Lindbergh himself has recently said that the success of aviation will to a very 


large extent depend upon the advances made in scientific radio instruments for use in air 
navigation. 


To provide the necessary space for this additional information on radio as it applies 
to aviation, we have added sixteen pages to Rapto News. In other words, we are giving 
our readers just as much radio news as ever and in addition, we are telling them about the 
latest developments in aviation radio. 


The new owners of this business are men with over twenty-five years of successful pub- 
lishing experience. Ample capital for all purposes has been provided and the business has 
been moved into quarters more suitable for its purposes. 


Summed up—our magazines are in better condition editorially and financially than 
ever before, They are in experienced hands and both readers and advertisers can look con- 
fidently to the future for them to be more readable and more productive. It is our purpose 
to do everything in our power to be of service to vou. We are in a position to aid you 
hecause our radio magazines have a larger circulation than any other magazines in the 
same field. Rapio News, for instance, covers every possible angle of the radio field, and 
more manufacturers, jobbers, dealers and fans read Варто News than all the other radio 


magazines combined. 


СИРИИ 


Publisher. 


^ 
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a 
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Dial 
Headquarters 
Announces 


| А General Amplifier for $85 
Using the New 245 Power Tube 


Model GA-15 
Price (less tubes) —$85 


An efficient iwo-stage power amplifier operating from the 
standard 110 to 120 volt, 50 to 60 cycle alternating current 
line and particularly well adapted for use in small auditoriums or 
in the home. [It employs one 227. two 245 power tubes in 
push-pull and one 280 rectifier and will deliver fully 4.5 watts of 
undistorted energy to the reproducer. 

The many superior refinements, for which General Amplifiers 
are known, are incorporated in this device. Absolute tone fidel- 
ity at all volumes, reliability and stability are assured. 

The facilities of this company are at your service and its en- 
gineering staff will be pleased to cooperate with you in prob- 
lems of power amplification. 

Bulletin RE-4 will be sent you on request. 

All General Amplifiers are licensed under patents of the 
Radio Corporation of America and associated companies for 
Radio Amateur, Experimental and Broadcast Reception. 


GENERAL AMPLIFIER COMPANY 


27 COMMERCIAL AVE.—CAMBRIDGE, MASS, 
Makers of High Grade Power Amplifiers 


You GET More 
When You BUY More! 


Disk Drum 


Mechanism V AM cchanisn 
When the entire performance and reputation of a receiver 
often depends on even its smallest parts, why com- 
promise? Standardize оп ELECTRAD Voltage Controls 
and be SURE! 


дон c= ; " 9 N A T [ О INI A L 
pero Э | VELVET VERNIER DIALS 
Tvpes G& H 


VOLUME 
and Mechanisms 


U. S. Pats. 
No. 1593658. 
1034103. 1034- 
104 and Pats. 
Pending. 


CONTROL 


U. S. Pats. No. 
1034103. 1031101 
and Pats. Pend. 


den A real find for the manufacturer | : А . 
EC of high-powered receivers. Easily These new dials bristle with modern and ingenious 
ы dissipates five watts. Re- , : 
sistance element fused to features for the user's convenience and pleasure. 


The famous ELECTRAD Tonatrol 
line includes wire-wound volume 
controls of the Royalty type, In 
stock ratings that meet all usual 
receiver requirements. For extra-heavy 
duty, use the Super-TONATROL. Teil 


us your needs. 


metal base. Pure silver 


floating contact. Uncanny Dial illuminator throws brightly colored image of 
smoothness —and it 


moot hiner: ала scale on ground glass screen in dial opening, 80 that 
tapered curve. Write scale reads same from every position. Six rainbow 
for details. colors change automatically for different parts of 
the scale. Has beautiful modern escutcheon, brush 
silver finish. Model G operates disk scale. Model 
Н is drum tvpe,—both using proved National 
Mechanisms. 


ELECTRAD, INC., Dent. RE-6. 

5 175 Varick St, New York. 
Let's have the facts about the TONA- 
i i -TONATROL. | | 
TROL Line, especially Super a ae oe mim ле 


Mechanisms for manufacturers! use. 


Manufacturers, Jobbers, Set Builders write or wire 
for prices. 


NATIONAL CO. INC., Malden, Mass. 
Est. «> 1914 


—— 
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| Nothing Else Like n 


pue ur diagrams, specifications, prices, characteristics, technical and 
non-technical data on all new 1930 radio sets, tubes, speakers, trans- 

formers, accessories and parts exhibited at the Radio Manufacturers' Show 
| in Chicago, June 4th to I Ith. Сотр'еѓе in every detail. 


e 
Contents All this for only 
M than 100 f data—ready f ling t l 
a p "ped Bite (Re Куул MN Ure (nisus шг Regular $ 1 ОО 
whole story on everything that's new in radio. Dozens of 5 ° 


circuit diagrams on the very newest factory built sets— shown Price 
for the first time at the show. All the new changes in radio 


frequency circuits, detectors and amplifiers. All the prices $ 00 

| of all models, style numbers, specifications etc. Data for 2. Your money refunded if 
service men and dealers. Complete tables of tube characteris- t tisfied 
tics of many makes of vacuum tubes. П the new loud speaker you are побтѕац пса. 
developments, together with prices, sizes, types and charac- 
teristics. Data on new audio systems, screen grid tubes, power nS е 
tubes and rectifiers. New kits and parts for the home builder. [ RE6, 


Complete story of the show—-booth by booth. Summary of Publishers of “RADIO” 


| the show. Forecast for 1930 radio. АП this information is | 428 Pacific Building, San Francisco, California. 
| in the JULY issue of RADIO, out on June 20th, only a few Here: is. $1.00 in full payment’ (for as cob E CUR he 
| days uiter the show closes. Get the JULY issue—and the five | July SHOW ISSUE of "RADIO" which you will 
l issues that follow—all for only one dollar—just half the mail me on June 20th and also send me the 
regula price, The show issue (JULY) alone als for $0 conte Да, FR en Seiten hates i 
per copy. The demand will be greater than the supply. unders ооа. that $1.00 covers the entire cost of 

ORDER TODAY—send a dollar bill, check or money order and this subscripti 

the coupon. 2.00 worth of information for one dollar—if | 

you act now. Name .«s«wa«xke3iz:a ia 2p NEM ee ee 
| Street and Моз ie aet Tpost Ка CM 
— S AVE 50 06 aem 
| State ', s ux g eR um e 1% ска. э ОЛА КО DES 


——————————————— 
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| DOWER 


. AMPLIFICATION 


— 


4 


аг. 


Type “D” 
Price $145 


(without tubes) 


'Theatres 
Auditoriums 
Summer Resorts 
Dance Halls 
Factories 
Clubs and Schools 


are interested in bringing music or 
specches to great crowds of people 
and should know about 


WEBSTER 


CHICA «€ «€ 
POWER AMPLIFICATION 


A WEBSTER power amplifier with a good radio 
or phonograph reproduces the voice or instru- 
ment, thru a series of speakers, with marvelous 
accuracy. Not a note or a syllable is slurred 
when WEBSTER amplifiers supply the power. 
These instruments are designed by engineers 
skilled in the science of audio amplification, who 
have had many years of practical experience in 
this field. The manufacture is done in a plant 
that has for years specialized in the making of 
power supplies for radio. The name WEBSTER 
is a guarantee of accurate design, dependable 
operation, and superior workmanship. Write for 
information about our complete line. 


POWER Packs, Transformers and Chokes 


The WEBSTER line includes complete power packs as well as com- 
ponent pack paris. WitBSTER power transformers aud power 
chokes are standard equipment adopted by the manufacturers of 
the country's finest radio receivers. 


In its Machine and Tool Division 
Webster manufactures RAULAND 
SUNSHINE, an ULTRA-VIOLET 
Ray LAMP of remarkable power. 
Absolutely harmless and a source of 
health and happiness for the whole 
family. A profit-maker for radio. 
hardware, department, or any retail 
store. Write for particulars. 


The Webster Co. 850 Blackhawk St., Chicago 


„_+ BOOTIL NO. 150 
Ona A Visit коом sisa 


e M Hotel Stevens 


Be sure to see the Webster Remote Control at the Show 
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.ROLA.. 


at the R.M.A. SHOW 
Stevens Hotel, Booth 71 
and Demonstrating Room 537-A 
aaa 


Introducing 


New C-90-M 
Electro-dy namic 
REPRODUCER 


ARTICULARLY of interest to manufacturers at the 

R.M.A. Show is the new Rola C-90-M electro- 

dynamic unit. Introducing new high mechanical and 
electrical safety factors and refinements, this reproducer 
indicates the attainment of an extraordinary degree of 
efficiency. 

With a 9 inch cone diameter and increased power 
capacity of the C-90-M is especially well adapted to 
amplifiers using 245 tubes in push-pull combination— 
for radio receiving sets, electric phonographs and 
auditorium installations. 

High sensitivity has been obtained by the use of 
high operating flux density which Rola's short, preci- 
sion air-gap makes possible without increase of field 
energizing power—a feature extremely desirable where 
the field current is supplied from the radio power- 
pack. 

Large amplitude of vibration is permitted by an ex- 
ceptionally free floating spider and leather support. A 
ventilated field coil minimizes temperature changes 
which affect the load resistance and tend to cause un- 
wanted variations in the power supply circuit. The 
exclusive Rola adjustable center pole tip, and the 
exclusive welded housing-to-shell construction have 
been retained. 

Rola offers the quality radio manufacturer a complete 
answer to the loudspeaker problem. 


Th 
LA 


COMPANY 


Oakland, California 
l'orty-fifth and Hollis Sts, 


Cleveland, Ohio 
2570 Е. Superior Ave. 
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WANTED 
Condenser Designer 


Company of high standing 
desires to employ the services 
of a competent man with or 
without college training to 
design condensers and to 
supervise the manufacture 
of sample condensers and to 
otherwise assist in the engi- 
neering work connected with 


condenser manufacture as AD. AURIEMA, Ine, 


Manufacturer's Export 
Managers 


106 Broad Street, New York, 
N. Y. 


part of the operating staff of 


the organization. 


Scientifically equipped 
to economically export 
dependable receiving and 
transmitting radio 
apparatus 


Write Box 500 


Care RADIO ENGINEERING 
52 Vanderbilt Ave. 
пе 


а Lm uu ue CA RES E. mme a 
PHOTO-ELECTRIC CELLS Hear the Aero-Call Sho 
Factory-Built, Ready to Plug 
THE BURT CELL Into Your Present Radio Set £ 
Operates without motor-boaung, by an 
Without Fatigue—Highly Sensitive auxiliary filter system control, am ex- f 
| Absolutely Repraducibie S Insténtenenue in Response отуз те КЫ patent агае 100). 
The BURT-CELL is made by а new method and should makes it Possible to reach ‘round the 
not be confused with any other photo-electric cell. By a ond Cop Morroft of Pa, tuned in 
special process of electrolysis, the photo-electric metal is his initial test. Permits you to enjoy 
introduced into a highly evacuated bulb directly through programs from coast-to-coast that your 
the glass wall of the bulb, giving photo-electric material regular receiver cannot get. What a 
of absolute purity. The superiority, Sf the BURT-CELL ie XI ce qe. 
due to these features. makin i Ppseiole results never before world! No change or wiring required. All complete, ready to operate, tubes 
obtainable, Described in Bulletin No. 271. and coils hidden, no apparatus in sight, except the neat. &olden-brown, cam- i 
We also manufacture the STABILIZED pact metal cabinet in crackle finish. Size. 9 x 5% x 214 in. | 
OSCILLOSCOPE—the only VISUAL OSCILLO- ‘The only converter we know of that really works on all sets. Two models— 
GRAPH having a linear time and no A.C. and D.C. Write for Catalog and literature. or send $25.00 and name 


axis 
inertia—giving an accurate Dioture of high fre- of your dealer. Model A. for A.C. sets $25.00 Model D. for D.C. sets $25.00. 
quency ware f : " At leading dealers and jobbers. | 


Write for Bulletin 282. 
DR. ROBERT C. BURT Aero Products, Inc. 
4611 E. Ravenswood Ave., 


Manufacturing and Consulting Physicist 
327 S. Michigan Ave., Pasadena, Calif. Ses Ge 


RELAYS RADIO MANUFACTURERS 


BREAK IN—6 Volts D.C. and 120 Volts D.C. What About Your 1929-30 Publicity? 


STRAIGHT—for Short Wave Transmitters Are your products getting their share of profitable publicity? We 
(М шш ок & las Contacts) are specialists in radio publicity and have obtained wonderful results 
a in. ог 7s in. Conta for many manufacturers. We have some interesting data available 


on this subject and shall be glad 1 il itt » with iga- 
LEACH RELAY COMPANY ne ШШ ject and Shall be g o mail it to you, without obliga 


ALLIED ENGINEERING INSTITUTE 
1013 S. Los Angeles St. Los Angeles, Cal. Suite 429 — 30 Church Street New York, N. Y. 


aeaa 


TESTING OF RADIO APPARATUS 


Permeability and Hysteresis Curves of iron samples. 
Condensers tested for life, voltage breakdown, leakage, etc. 
Input and output curves of socket power devices—Oscillograms. 


80th St. at East End Ave. ELECTRICAL TESTING LABORATORIES New York City, N. Y. 
- наанаа) 


WWW americanracdiohistorv.com 


чс» 


Radio Engineering, June, 1929 Page 107 


| А Big Improvement in a} 
ew * well-known, standardized] 
QUALITY resistance unit. 
Different and Better. 


9-1 STANDOHM| 


Special 
Test 
Equipment 


for use on the 
radio manufac- 
turer’s produc- 
tion line and 
in the service 
laboratory is 
designed and 


* Self-Supporting" 


2 — — with a number of outstanding 
Resistor рео 


1. Metallized filament resistance cuit, becoming integral there- 
element—universally accepted with and proof against noise 


b ilt b thi 3 1 d where the best is standard. ausa by faulty connections, 
ul 1s compan on spec о E 2. Molded end caps, insuring 5. Special ceramic casing о 
x Р у P m кеек positive mechanical and elec- sturdy construction and max- 

trical contact—tapered for imum heat dissipation. 
D insertion in standard сагі: 6. compact assembly with re- 
ri 1 1 1 il- ridge type mounting where sultant saving in space ге. 
escriptive literature will soon be avail interchangeability, is desired. quirements; b Wat, and 2.0 
1 it: 3. Insulated base designed to . Made in !. a n : 
able. Write for it: permit mounting on metal Watt types, individually 

surfaces. tested and boxed. 


4. Tinned wire leads which can 8. Moderate in price and effi- 
be directly soldered into cir- cient in operation. 


Order NOW, or write for complete information. 


ARTHUR H. LYNCH, Inc., 1775 B'way, New York 


' Manufacturers of > 
LYNCH Resistors, EQUALIZORS, SUPPRESSORS, | 
| MouNrINGS, REsiSTANCE-CoUPLED Kits, ETC: | 


Production tests: Bulletin B-1 
Service tests: Bulletin B-2 


GENERAL RADIO COMPANY 
30 State Street Cambridge, Massachusetts 


COMPLETE LINE 


S 


Write for 
Bulletin 931 


Immediate 
Delivery 


)e Jur-HMsco 
CONDENSER SERVICE 


SET MANUFACTURERS 


Write for Engineering Data and Working 
Drawings. 
Let us quote on your requirements. 
AT THE CHICAGO SHOW 
See the DeJur-Amsco complete line of 
“Bath-Tub” Condensers 


Booth 149 Stevens Hotel 
DeJur-Amsco CoRPORATION 


<The Horne of RADI 
45 VESEY STREET, NEW YORK CITY 


A. C. Line 
Voltage Control 


For Radio Set Manufacturers 
A remarkably convenient and 


efficient device which auto- 


matically handles A. C. li 
by the fluetuation over” a bro aa 
prakers range. 


Cost surprisingly low. 


M cci e vem LINE 
ў OR Ж) - 4 
ome о ешо come с Eus 
ony 
( X : / 2 
Protected by Patents and Patents Applied For 


Single, Double, Triple and Quadruple Types in All 
Capacities, With or Without Dials. 


For information, of 


write Dept. R.E. 6 

RADIALL CO. 

50 Franklin St., The "SELF-ADJUST 
~ Г 


New York, №. Y. 


=< 
ite 
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Read what the New York Sun says ! 
Edition of May 11, 1929 


| Book Reviews 
М, 


THE! MATHEMATICS OF RADIO 


by John F. Rider. Volume 1 of “The Service 

Man's Manual" — Radio Treatise Company, 

New York. 

OSSIBLY there are more fans who possess 

the technical ability to assemble a com- 

plieated piece of radio apparatus without 
knowing the reason for their various steps 
than are allied with any other hobby or voca- 
tion. Radio has grown to be unusually attrac- 
tive because fine results have been possible 
without excessive technical knowledge. 

Yet there are thousands who have felt the 
need for at least a ground work in the funda- 
mental mathematies of the more simple prob- 
lems encountered. Tomes there are valore for 
the master of trigonometry aud ealenlus but 
the vast field lying between the beginner and 
the professor has remained uneultivated by the 
author. 

That is why this treatise by John Rider will 
without doubt reach tremendous number of 
readers. Knowing the limited time for study 
available to the man for whom the book was 
prepared Rider has carefully deleted the mass 
of preliminary mathematical discussion and 
has proceeded directly to the formula or result 
which 18 vital to the experimenter. 

This should not be taken to mean that the 
Mathematics of Radio is for the beginner. 
There are few laboratory workers whose mem- 
ory is so perfect that the possession of this 
publieation would be of по benetit. Aided by 
an excellent index every page is made available 
in a minimum of time. Practically every item 
forming a part of the modern receiver is dis- 
cussed from a mathematical standpoint. All 
types of tubes, their characteristics and effects, 
battery eliminators and power amplifiers are 
treated in turn, with formulae supplied in such 
form that only a simple substitution of values 
must be made. 

It is safe to assume that the manual will be 
a daily aid to every service man in the employ 
of every service stution not to mention the 
vast army of home builders who lave been 
searching for such a work as this for many 
moons. 


Price $2.00. Postage extra, 15 cents 


128 pages. 8!6" x 11", 119 illustrations printed 


.. . bound in flexible eover . . . This book is 
sold with a guarantee . Tf vou are dissatis- 
fied and уоп return the book within 5 days after 
you receive it, vour money will be refunded. 


Write for descriptive literature 


RADIO TREATISE CO. 
1440 Broadway New York City 


- Use this Coupon 


Here {в my Name 
$2.15 

the 

of Kadio b 
John I 
Wider. 


Address 


City АС . State 
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Nw 


—a prosperous British country—a popular 
market for worthy American products. 


All New Zealand is "fistening-in". Аге 
you selling your products there? We will 
gladly supply you with particulars of the 
market and people. Write now! 


“N. Z. Electrical Journal" 
Wellington, New Zealand 


SSS SSS SES ee ae ЕП, 
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Every Radio Engineer 


needs this book — the 


electrical 
densers. 


Contains also formulae for 
calculating — electro-static ca- 
pacity, for aerials; charts and 
curves for caleulating design; 
means and methods of check. 
ing calculations by actual meas- 
urements, 


Cloth bound 
Gilt edges 
By 
Philip R. 
Coursey 


F. Inat, Ps 

M.I.E.E.. Оһіеу En- 

gineer, Dubilier Con- 
denser Co., Ltd. 

Invaluable to Engineers, 

Students and Research Workers, 


514 illustrations, 635 pages 


Isaac Pitman & Sons. 2 West 45th St, New York 
Please send me......coples of Electrical Condensers 
1 enclose $.......... 


Маше „ааваа кла онан ele oer ae ESRB 
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only 


work of its kind on Uses, 
Theory, Design, Construc. 

tion and Testing of 
con- 
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LF you are 
either selling 
or buying 
British Radio 
and Gramo- 
phone goods, 
"The Wireless 
Export Trader” 
is your first and 
finest means of 
contact with the 
British Market 
and British Manu- 
facturers. 


lr gives you first hand information as to the 
trend of the British Radio and Gramophone 
Trades, the design of receivers and components 
and the vogue in eliminators, speakers, con- 
structors kits, gramophones and records, with in- 
dependent tests and expert opinions on their sell- 
ing values. 
“The Wireless Export Trader” is published 


on the first of the month. Can we mail 
you a free specimen copy? 


Publishers & Proprietors: | 


The TRADER PUBLISHING Co. Ltd., | 


Salisbury Sq., Fleet St., 


London E.C.4., England i 
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the most complete, 
comprehensive, 

and authoritative 
Radio Handbook 
ever published! 


RADO 


Published May, 1929 


e. practical handbook for 
Radio Engineers, Operators, . . . 
Amateurs, Broadcasters, and Students! 


Practical 


Radio Telegraphy 
and Telephony 


By Rudolph L. Duncan 


Director, Radio Institute of America 


and Charles E. Drew 


Instructor in Radio, and in charge of Electrical Division, Radio 
Institute of America 


Radio clearly and fully dis- 


More than 900 pages of prac- 
i cussed. Even the casual 


tical information on Ship. 


Shore, and Broadcast Onerat- 


reader will enjoy this book and 


ing make this Radio Hand- discover the answers to a 
book indispensable for the great many radio mysteries 
practical radio man.  Princi- about which he has vaguely 
ples, methods and equipment wondered. This book will 


are described clearly and in- 
terestingly and illustrated pro- 
fusely with more than 460 sup- 


greatly increase the enjoyment 
of your radio and open your 
eyes to a great field of new 


plementary and  illuminating and progressive discoveries. 
diagrams and photographs. Indispensable to the radio 
This is all brand new 1929 man and extremely interest- 


data presented as a result of 
years of study and research on 
the part of two of America's 
foremost teachers of this sub- 
ject. The book is a product of 
the School Division of the 
Radio Corporation of America. 


ing to the amateur. this book 
is also an ideal Wireless Op- 
erators' Handbook and a com- 
plete text for the Student of 
Wireless Communication. 


Never before has such а 
wealth of ptactical and usable 


and therefore represents the data been collected in book 
last word on the subject. form for the use of the thou- 
Everyone at all interested in sands for whom radio is the 
this fascinating subject will most fascinating Subject in the 
find his favorite phase of world. 


Price $7.50 


Send in this coupon at once x 
and examine the book at our expense! 
ee 


A Wiley Book 
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FREE EXAMINATION COUPON і 

John Wiley and Sons, Inc., 440 Fourth Ave, New York 1 

Gentlemen: Kindly send me on ten days' examination Duncan 1 

and Drew's “Radio Telegraphy and Telephony.” 

I agree to :emit the price of the book within ten days after its [| 

receipt ог return it postpaid. I 

[| Namb эсил m ERR ef сказке жосун an queen Use ani 5 wr eee [| 

I Adress gin mcamciass itane mm [| 

1 Position or Reference....... : 
Subscriber: s «tren re RE-6-29 
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ADAPTERS: 
Insuline Corp. of Amer. 
Lynch, Arthur H., Inc. 


ALUMINUM: 
Aluminum Co. of America 


ALUMINUM FOIL: 
Aluminum Co. of America 
Reynolds Metals Co., 10е. 


AMMETERR: 
General Electric Co. 
Genera! Radto Co. 
Jewell Elec. Inst. Co. 


Weston Elec. Instrument Corp. 


AMPLIFIERS, POWER: 
G. M. Laboratories, Inc. 
General Amplitier Co. 
General Radio Co. 
National Со,. Ine, 
Samson Elec. Co. 


ANTENNAE, LAMP 
Dubllier Condenser Mfg. Co. 
Electrad, Inc. 


ARRESTERS, LIGHTNING: 
Jewell Elec. Inst. Co. 


Westinghouse Elec. & Mfg. Co. 


BASES. VACUUM TUBE: 
Formica Insulation Co. 
General Electric Co. 
General Plasties Co. 


National Vuleanized Fibre Co. 


Synthane Corp. 


BAFFLES: 
Wright-DeCoster, Ine. 

BENCHES, STEEL WORK: 
Standard Pressed Steel Co. 


BINDING POSTS; 
Eby, П. IL, Co. 
General Radio Co. 


BRACKETS, ANGLE: 
Electrad, Inc. 
Insuline Corp. of Amer. 
Scovill Mfg. Co. 


BRASS: 
Baltimore Brass Co. 
Scovill Mfg. Co. 


BROADCANT STATION 
EQUIP'T: 
Cardwell, Allen D., Mfg. Co. 
General Radio Co. 
Nelson, I. R., Co. 


BULBS, PANEL: 
Palatine Industrial Co., Inc. 


BUTTS: 
Scovill Mfg. Co. 


CABINETS, METAL: 
Aluminum Co. of America. 


Copper and Brass Research 
ввп. 
CELLS, PHOTOELECTRIC: 
Burt. Robert C. 


G. M. Laboratories, Inc. 
Raytheon Mfg. Co. 


CHARGERS: 
Benwood-Linze Co. 
Elkon Co. 


CHASSES 
Aluminum Co. of America. 
United Scientific Laboratories, 
ne. 


CHOKES, AUDIO FREQUENCY: 
American Transformer Co. 
General Radio Co. 

Jefferson Electric Co. 
Silver-Marsba! Inc. 
Thordarson Elec. Mfg. Co. 
Transformer Со. of Amer. 


CHOKES, RADIO FREQUENCY: 
Cardwell, Allen D., Mfg. Co. 
General Radio Co. 
Silver-Marshall, Inc. 


SOCKET: 


and we will inform the proper manufacturers. 


Buyers Directory of Materials and Apparatus 


Readers interested in products not listed in these columns are invited to tell us of their wants, 
Address Readers’ Information Bureau. 


Addresses of companies listed below, can be found in their advertisemen!—see index on page 116. 


CHOKES, B ELIMINATOR: 
American Transformer Co. 
Dongan Klee. Mfg. Co. 
General Radio Co. 
Jefferson Electrice Co. 
Nelson, I. R., Co. 

Volyimet Mfg. Corp. 
Silver-Marshall, Inc. 
Transformer Co. of Amer. 
Valley Appliances, Ine. 


CLAMPS, GROUND: 
Insuline Corp. of Amer. 
Fahnestock Klee. Co. 
Seovil! Mfg. Co. 


CLIPS, SPRING: 
Electrad, Inc. 
Fahnestock Elec. Co. 
Scovil! Mfg. Co. 


COIL FORMS: 
General Radio Co. 
Silver-Marshall, Inc. 


COIL WINDING: 
Acme Wire Co. 
Dudio Mfg. Со. 
Polymet Mfg. Corp. 
Rome Wire Co. 


COILS, CHOKE: 
Acme Wire Co. 
Dudto Mfg Co. 
Jefferson Eleetrie Co. 
Nelson, T. R., Co. 
Polymet Mfg. Corp. 
Rome Wire Co. 


COILS. IMPEDANCE: 
Acme Wire Co. 
Dudlo Mtg Co 
Nelson, I. R., Co. 
Polymet Mfg. Corp. 
Rome Wire Co. 


COILS. INDUCTANCE: 
Acme Wire Co. 
Aero Products Corp. 
Cardwell, Allen, D., Mfg. Co. 
General Radio Со. 
Hammariund Mfg. Co. 
National Co.. Inc. 
Nelson, I. R., €o. 
Rome Wire Co. 
Silver-Marshall, 


COILS. MAGNET: 
Acme Wire Co. 
Опо Mfg Co 
Nelson, I. R., Co. 
Polymet Mfg. Corp. 
Rome Wire Co. 


COILS. KETARD: 
Hammariund Mfg. Co. 


COILS, SHORT WAVE: 
Aero Products Corp. 
General Radio Co. 
Hammarlund Mfg. Co. 
Silver-Marshall, Inc. 


COILS, TRANSFORMER: 
Acme Wire Co. 
Dudlo Mfg. Co 
Nelson. I. R., Co. 
Polymet Mfg. Corp. 
Rome Wire Co. 
Valley Appliances, Inc. 


CONDENSER PARTS: 
Aluminum Co. of America 
Scovill Mfg. Co. 


CONDENSERS. BY-PASS: 
Acme Wire Co. 
Aerovox Wireless Corpn. 
Allen-Bradley Co. 
Amrad Co. 
Condenser Corp. of America. 
Concourse Elec. Co. 
Dongan Electric Mfg. Co. 
Dubilier Condenser Mfg. Co. 
Electrad, Inc. 
Fast. John E, & Co. 
Flechtheim Co. 
Polymet Mfg. Corp. 
Sangamo Elec, Co. 
b ld Specialty Apparatus 

о. 


Inc. 


CONDENSERS, FILTER: 
Acme Wire Co. 
Aerovox Wireless Corpn. 
Allen-Bradley Co. 
Amrad Co. 
Concourse Elec. Co. 
Condenser Corp. of America. 
Dongan Electric Mfg. Co. 
Dubilier Condenser Mfg. Co. 
Fast, John E. & Co. 
Fleehtheim Co. 
Polymet Mfg. Corp. 
Sangamo Elec. Co. 
Ы qs Specialty Apparatus 

о. 


CONDENSERS, FIXED: 
Acme Wire Co. 
Aerovox Wireless Corpn. 
Allen-Bradley Co. 
Amrad Co. 
Concourse Elec. Co. 
Condenser Corp. of America. 
Dongan Electric Mfg. Co. 
Dubilier Condenser Mfg. Co. 
Electrad, Inc. 
Eiectro-Motive Eng. Co. 
Fast. John E.. & бу. 
Flechtheim Co. 
Polymet Mfg. Corp. 
Sangamo Elec. Co. 
MOIS Specialty Apparatus 

о. 


CONDENSERS, MIDGET: 
Cardwell. Allen D. Mfg. Co. 
Genera) Radio Co. 
Hammarlund Mfg. Co. 
National Co., Inc. 

Scovill Mfg. Co. 
Silver-Marshall, Inc. 
United Scientific Laboratories 


CONDENSERS, MULTIPLE: 
Cardwell, Allen D, Mfg. Co. 
Hammarlund Mfg. Co. 
National Co., Inc. 

Scovill Mfg. Co. 
United Scientific Laboratories. 


CONDENSERS, NEUTRALIZ- 
ae 
Polymet Mfg. Corp. 


CONDENSERS TRANS- 
MITTING: 
Dubilier Condenser Mfg. Co. 


CONDENSERS. VARIABLE 
TRANSMITTING: 
Cardwell. Allen D. Mfe. Co. 
General Radio Co. 
Hammarlund Mfg. Co. 
National Co., Ine. 


CONDENSERS, VARIABLE: 
Cardwell. Allen D. Mfg. Co. 
DeJur-Amsco Co. 

Frost, Herbert H., Inc. 
General Radio Co. 
Hammarlund Mfg. Co. 
National Co., Inc. 

Scovill Mfg. Co, 
Silver-Marshall. Ine. 

United Scientific Laboratories 


CONNECTORS: 
Cornish Wire Co. 
Scovill Mfg Co 


CONTROLS, CURRENT: 
Central Radio Laboratories 
DeJur-Amsco Corp. 
Insuline Corp. of Amer. 
Polymet Mfg. Corp. 

Ward Leonard Elec. Co. 


CONTROLS. ILLUMINATED: 
Hammarlund Mfg. Co. 
Silver-Marshall, Inc. 


CONTROLS, VOLUME: 
Central Radio Laboratorles 
Clarostat Co. 

Electrad, Inc. 
Polymet Mfg. Corp. 


CONVERTERS: 
Cardwell. Allen D.. Co. 
Electric Specialty Co. 


CONVERTERS, ROTARY: 
Electric Specialty Co. 
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COPPER: 
Baltimore Brass Co. 
Sceovill Mfg. Co. 


COKDS, EXTENSION: 
Acme Wire Co. 
Cornish Wire Co, 


CURRENT CONTROLS, AUTO- 
MATIC: 
Radiall Co. 


DIALS: 
Crowe Nameplate & Mfg. Co. 
Нашшагипч Mtg, Co. 
National Co., Ine. 

Scovill Mfg, Co. 
Sil ver-Marshall, Inc. 
United Scientific Laboratories 


DIALS, DRUM: 
Hammarlund Mfg. Co. 
National Co., Inc, 
Sitver-Marshall, Inc. 
United Scientific Laboratories 
DIES: 
Luna Metal Craft Co. 
Willor Mfg. Corp. 


DYNAMOTORS: 
Electric Speciaity Co. 


ENGINEERS. CONSULTING: 
Allied Engineering Institute 


ESCUTCHEONS: 
Crowe Nameplate & Mfg. Co. 
Scovill Mfg. Co. 


EXPORT: 
Ad. Auriema, Inc. 


FILAMENTS: 
Cohn, Sigmund 
Callite Products Co., Inc. 
Gilby Wire Co. 
Vacuum Tube Products Co. 


FILAMENT CONTROLS, AUTO- 
MATIC: 

Lynch. Arthur Н., 

Polymet Mfg. Corp. 
Radiall Co. 


FOIL: 
Aluminum Co. of America 
Lehmaier, Schwartz & Co. 
Reynolds Metals Co., Ine. 


GALVANOMETERR: 
General Electric Co. 
General Radio Co. 
Jewell Elec. Inst. Co. 


GASES, RARE: 
Palatine Industrial Co., Inc. 


GEARS: 
Chicago Stock Gear Wks. 


GENERATORS: 
Electric Specialty Co. 


GETTER MATERIAL: 
Cohn, Sigmund, 
Gilby Wire Co. 


GRID LEAKS: 
Aerovox Wireless Corpn. 
Allen-Bradley Co. 
DeJur-Amsco Co. 
Electrad, Inc. 
Electro Motive Eng. Co. 
Hardwick, Hindle, Ine. 
International Resistance Co. 
Lautz Mfg. Co. 
Lynch, Arthur Н.. Ine, 
Polymet Mfg. Corp. 
Ward Leonard Elec. Co. 


HARNESSES, A-C.: 
Cornish Wire Co. 
Eby, H. H. Co. 


HEADPHONES: 
Amplion Co. of Amer. 


HINGES: 
Seovill Mfg. Co. 


HORNS: 
Amplion Со, of Amer. 
Best Mfg. Co. . 
Oxford Radio Corp. 


Inc. 
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MASTER 


CONDENSER TISSUE AND ALUMINUM FOIL 


STOCKS 


ARE MAINTAINED IN NEW YORK AND CHICAGO 


154 Nassau St. уу, 22 W. Monroe St. 
New York City гече Chicago 


i JUST a few of the 

i thousands of tv pes 
of condensers devel- 

, oped by Dubilier En- 

| | gineers for radio and 
, industrial purposes. 


Ask for Catalog 78 


ШЕ 
ES 


(Reg. U.S. Pat. Off. 


Dubilier 


- Condenser Corporation 


| | 342 MADISON AVE. 
EA | - р NEW YORR, N. Y. 
PME SS TODE : 9 
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Oscillogram showing noiseless performance 
of BRADLEYUNIT resistors. 
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Oscillogram showing noisy performance 
of other types of resistors. 


A New Resistor 


That Assures 
Noiseless Reproduction 


ОМРАКЕ the extraordinary quietness of 

the Bradleyunit Resistor with the noisy 
performance of other resistors. Many resistors 
cause disagreeable hissing noises in the loud- 
speaker. For pure, clear reproduction, use 
Bradleyunit Solid Molded Resistors. They are 
unaffected by temperature, moisture or age. 


Follow the example of leading set manufac- 
turers by standardizing on Bradleyunits for 
grid leaks in detector circuits and for resistors 
in resistance coupled amplifiers. The Bradley- 
unit is your assurance that noises in the loud- 
speaker cannot originate in your equipment. 


a 
Write today for data and prices ai 
ü 
a 
в 
и 
" 
[| 
Bradleyunit Re- Ы 
sistors are fur- {J 


nished in ratings 
from 500 ohms to 
10 megohms. 
Equipped with 
cadmium plated 
lead wires up to 
six inches in 
length. Color 
coded for quick 
identification. 


ALLEN-BRADLEY CO. 
279 Greenfield Avenue Milwaukee, Wis. 


INDUCTANCES, TRANSMITI- 
TING: 
Aero Products, Inc. 
General Radio Co. 
Silver-Marshall, Inc. 


INSTRUMENTS, XLECTRICAL: 
General Electric Co. 
Jewell Elec. Inst. Co. 


INSULATION LAMINATED 
Formica Insulation Co. 
General Electric Co. 
National Vulcanized Fibre Co. 
Synthane Corp. 


INSULATION, MOULDED: 
Bakelite Corp. 
Formica Insulation Co. 
General Electric Co. 
General Plastics Co. 
National Vuleanized Fibre Co. 
Synthane Corp. 


INSULATION, VARNISHED: 
Acme Wire Co. 


IRON, MAGNETIC: 
Reid, David, Jr. 


JACKS: 
Carter Radio Co. 
Eby, H. H., Co. 
Electrad, Inc. 
General Radio Co. 
Yaxley Co. 


JACKS, TIP: 
Carter Radio Co. 
Eby. H. H., Co. 
Yaxley Co. 


KITS. SHORT WAVE: 
Aero Products, Inc. 
Lynch. Arthur H., 
Silver-Marshall, Inc. 


KITS, TELEVISION: 
Insuline Co. 
Lynch. Arthur H., Inc. 


KITS. TESTING: 
General Radio Co. 
Jewell Elec. Inst. Co. 


KITS, TRANSMITTING: 
Aero Products, Inc. 


LACQUERS: 
Zapon Co. The 


LABORATORIES, TESTING: 
Eiectrical Testing Lans 


LABORATORIES, ENGINEER- 
INGS 
Allied Engineering Institute 


Inc. 


LAMINATIONS: 
Laminatton Stamping Co. 
Valley Appliances, Inc. 
Wiser Mfg. Co. 


LAMPS, SOUND RECORDING: 
G. M. Laboratories, Inc. 


LKEAD-INR: 
Eleetrnd, Inc. 
Insuline Corp. of Amer. 


LOCK WASHERS: 
Snakeproof Lock Washer Co. 


LUGS: 
Scovill Mfg. Co. 
Shakeproof Lock Washer Co. 


MACHINERY, TUBE: 
Eisler Eng. Co. 


MACHINES, SPECIAL 
Willor Mfg. Corp. 


MAGNESIUM: 


Aluminum Со. of America. 


MAGNETS: 
Indiana Steel Products Co. 
Held, David. Jr. 
Thomas & Skinner Co. 


MERCURY SWITCHES: 
(See Switches) 


METERS: 
General Electric Co. 
Jewell Blee. Inat Co 
Weston Elec. Instr. Co. 


MICROPHONES: 
Amplion Co. of America 
Universal Microphone Co. 


| MOLDING MATERIALS 


Bakelite Corp. 

Formica Insulation Co. 
General Electric Co. 

General Plastics Co. 

National Vulcanized Fibre Co. 
Ѕупіћапе Corp. 
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MOTORS: 
Electric Specialty Co. 


MOTOR-GENERATORS: 
Electric Specialty Co. 


MOUNTINGS, RESISTANCE: 
DeJur-Amsco Co. 
Eleetrad, Inc. 
Lynch, Arthur H.. Inc. 
Polymet Mfg. Corp. 


NAMEPLATES: 
Crowe Nameplate & Mfg. 
Scovili Mfg. Co. 


NICKEL: 
Cohn, Sigmund 


NUTS: 
Shakeproof Lock Washer Co. 


OHMMETERS: 
General Radio Co, 
Western Elec. Instru. Co. 


OSCILLOGRAPH: 
Burt, Dr. Rob't C. 
Genera] Radio Co. 


OSCILLOSCOPE: 
Burt, Dr. Rob't C. 


PANELS, COMPOSITION: 
Formica Insulation Co. 
Insuline Corp. of Amer, 
Synthane Corp. 


PANELS, METAL: 
Aluminum Co. of America 
Scovill Mfg. Co. 


PAPER, CONDENSER: 
Dexter, С. H. & Sons. Ine 
Old Masters Paper & Pulp Co. 
Schweitzer, Peter J., Inc. 


Co. 


PAPER. CONE SPEAKER: 
Seymour Co. 


PARTS, SCREW MACHINE: 
Standard Pressed Steel Co. 


PHONOGKALPH MOTORS: 
(See Motors) 


PHOSPHOR BRONZE: 
Baltimore Brass Co. 


PHOTOELECTRIC CELLS: 
(See Celis) 


PICK-UPS, PHONOGRAPH: 
Amplion Co. of Amer. 
Jensen Co. 

Wright DeCoster 


PLATES, OUTLET: 
Carter Radio Co. 
Yaxley Co. 


PLATING: 
Valley Appliances, Inc. 


PLUGS: 
Carter Radio Co. 
General Hadlo Co. 
Polymet Mfg. Corp. 
Yaxley Co. 
VUTENTIOMETERS: 
Allen-Bradley Co. 
Central Radio Laboratories 
DeJur-Amsco Co. 
Electrad, Ine. 
Genera) Radio Co. 
Polymet Mfg. Corp. 
United. Sctentine Laboratorles 


POWER UNITS, A-: 
Elkon, Inc. 
Jefferson Electric Co. 
Kodel Radio Corp. 


POWER UNITS, B-: 
Dongan Elec. Mfg. Co. 
General Rad!o Co. 
Jefferson Electric Co. 
National Co., Inc. 
Silver-Marshall, Inc. 
Thordarson Electric Mfg. Co. 
Webster Co. 


POWER UNITS, A-B-C: 
Dongan Xlec. Mfg. Co. 
General Rad!o Co. 
Jefferson Electric Co. 
Kodel Radlo Corp. 
National Co.. Inc. 
Silver-Marshall, Inc. 
Thordarson Electric Mfg. Co. 


POWER UNITS, PARTS FOR: 
Acme Wire Co. 
American Transformer Co, 
Dongan Hlec. Mfg. Co. 
General Radio Co. 
Jefferson Electric Co. 
Kodel Radio Corp. 
Lynch. Arthur H., Inc. 
National Co., Inc. 
Nelson, I. R., Со. 
Polymet Mfg. Corp. 
Thordarson Electric Mfg. Co. 
Transformer Co. of Amer. 
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PRESSINGS: 
Scovill Mfg. Co. 


PUNCHINGS: 
Aluminum Co. of America 
Luna Metal Craft Co. 
Seovill Mfg. Co. 


RECEPTACLES, WALL: 
Carter Radio Co. 
Үах1еу Co. 
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RECTIFIERS, DRY: 
Benwood-Liuze, luc. 
Elkon, Inc. 

Kodel Elec. & Mfg. Co. 


REGULATORS, VOLTAGE: 
Central Radio Laboratories 
Clarostat Co. 
DeJur-Amseo Co. 

Polymet Mfg. Corp. 
Radial] Co. 

Ward Leonard Elec. Co. 
Yaxley Co. 


RELAYS: 
Cardwell. Allen D., Mfg. Co. 
Leach Relay Co. 


RESISTANCES, FIXED: 
Aerovox Wireless Corp. 
Allen-Bradley Co. 

Central Radio Laboratories. 
DeJur-Amsco Со. 

Electrad, Inc. 
Electro-Motive Co 

Frost, Herbert H. 
Hardwick, Hindle Inc. 
International Resistance Co. 
Lautz Mfg. Co. 

Lyneh, Arthur H., Inc. 
Polymet Mfg. Corp. 

Ward Leonard Elec. Co, 


RESISTANCES, VARIABLE: 
Allen-Bradley Co. 
American Mechanical Labs. 
Central Radio Laboratories. 
Electrad, Inc. 
Electro-Motive Co. 
Frost, Herbert Н. 
Hardwick, Hindle Inc. 
International Resistance Co. 
Lynch, Arthur H., Inc. 
Polymet Mfg. Corp. 
Ward Leonard Elec, Co 


BHEOSTATS: 
Allen-Bradley Co. 
Central Radio Laboratories. 
Dejur-Amsco Co. 
Electrad, Inc. 
Eleetro-Motive Co. 
Frost, Herbert H. 
General Radio Co. 
Polymet Mfg. Corp. 
United Scientific Laboratories. 


SCREW MACHINE PRODUCTS: 
Aluminum Co. of America 
National Vulcanized Fibre Co. 
Seovil! Mfg Co 
Standard Pressed Steel Co. 
Synthane Corp. 


SEALING COMPOUNDS: 
Candy & Co. 


SHIELDING, METAL: 
Aluminum Co. of America. 
Copper and Brass Research 


Assn. 
Luna Metal Craft Co. 


SHIELDS, TUBE: 
Carter Radio Co. 


SHORT WAVE APPARATUS: 
Cardwell, Allen D., Co. 
General Radio Co. 

Lyneh, Artbur H., Inc. 

, Silver-Marshall Inc. 


SOCKETS, TUBE: 
Eby, H. H., Co. 
Frost. Herbert H. 
General Radio Co. 
Lynch, Arthur H., Inc. 
Silcer-Marshall, Inc. 
Yaxley Co. 


SOLDER: 
Chicago Solder Co. 


SOUND CHAMBERS: 
Amplion Corp. of Amer. 
Jensen Radio Mfg. Co. 
Rola Co. The 
Oxford Radio Corp. 


1929 


SOUND RECORDING LAMPS 
(See Lamps) 


SPAGHETTI: 
(See Wire, Spaghetti). 


SPEAKERS: 
Amplion Corp. of Amer. 
Best Mfg. Co. 
Jensen Radio Mfg, Co. 
Oxford Radio Corp. 
Rola Co., The 
Silver-Marshall. Inc. 
Transformer Co. of Amer. 
Wright-DeCoster, Inc. 


BSTAMPINGS, METAL: 
Aluminum Co. of America 
Luna Metal Craft Co. 
Reovill Mfg. Co. 

Valley Appliances, Inc. 


STEEL, MAGNETIC: 
See (Iron Magnetic.) 


SPRAYING: 
Valley Appliances, inc. 


SUBPANELS: 
Formica Ins. Co. 
Insuline Corp. of Amer. 
General Radio Co. 


National Vuleanized Fibre Co. 
Westinghouse Elec. & Mfg. Co. 


SWITCHES: 
Electrad, Inc. 
Insuline Corp. of Amer. 


SWITCHES, MERCURY: 
б. M. Laboratories, tue. 


TABLES, STEEL WOKK: 
Standard Pressed Steel Co. 


TAPPERS 
Eastern Tube and Tool Co. 
TELEVISION PARTS: 


Allen-Bradiey Co. 
Clarostat Co., Ine. 
Insuline Corp. of Amer. 
Lynch, Arthur H., Inc. 


TESTERS, B-ELIMINATOR: 
General Radio Co. 
Jewell Electrieal Inst. Co. 


TESTERS, TUBE: 
General Radio Co. 
Jewell Elec. Inst. Co. 


TESTING INSTRUMENTS: 
General Electric Co. 
General Radio Co. 
Jewell Elec. Inst. Co. 
Weston Elec. Instrument Corp 


TESTING KITS: 
Jewell Elec. Inst. Co. 


TESTING LABORATORIES: 
Blectrical Testing Labs. 


TIN COATED METAL: 
Baltimore Brass Co. 


TINFOIL: 
Lehinaier, Schwartz & Co. 
Keynulds Metuis Co., luc. 


TOOL STANDS: 
Standard Pressed Steel Co. 


TOOLS: 
Eastern Tnbe and Tool Co. 
Willor Mfg. Corp. 


TRANSFORMERS, AUDIO: 
Dongan Elec. Mfg. Co. 
Ferranti, Ltd. 

General Radio Co. 

Jefferson Electrie Co. 
National Co., Inc. 

Samson Elec. Co. 

Sangamo Elec. Co. 
Silver-Marshall. Inc. 
Thordarson Electric Mfg. Co. 
Transformer Co. of America. 


Webster Co. 


TRANSFORMERS. 

B-POWER UNIT: 
Dongan Elec. Mfg. Co. 
Ferranti, Ltd. 

General Radio Co. 

Jefferson Electric Co. 
National Co., Inc. 

Nelson, I. R., Co. 

Samson Elec. Co. 

Sangamo Elec. Co. 
Silver-Marsball, Inc. 
Thordarson Electric Mfg. Co. 
Transformer Co. of America. 


Webster Co. 
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SCREEN GRID 
TUBE 


ADIO enginecrs recognize CeCo 
Tubes as the product of infinitely 
exacting technical standards. This pro- 
fessional judgment is based on experi- 
ence with the rare sensitivity, the tone 
quality, and the power that CeCo’s 
afford throughout their long life. 


Leading radio engineers recommend 
the use of CeCo Tubes in circuits they 
develop. 


An interesting technical discussion of 
CeCo methods and materials will be 


sent on request. Ask for the booklet, 
“Radio Vacuum Tubes.” 


Radio 
Tuber 


Listen in on the CeCo Couriers—on the 
air every Monday evening at 8.30 
Eastern Daylight Saving time over 
the Columbia Broadcasting System. 


CeCo Mfg. Co., Inc., Providence, R. I. 
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Eisler Electric 
A. C. Tube 
Automatic 

Exhaust Machine 


HEATING: 
Dongan Elec. Mfg. Co. 


General Radio Cw, 

Jefferson Electric Co. 

Nelson, I. R., Co. 
Silver-Marshall, Inc. 
Thordarson Electric Mfg. Co. 
Transformer Corp. of America, 


TRANSFORMERS, OUTPUT: 
Dongan Elec. Mfg. Co. 
Ferranti, Ltd. 

General Radio Со. 
Jefferson Electric Co. 
Nelson, I. R., Co. 
Samson Elec. Co. 

— Sangamo Elec. Co. 

2 Silver-Marshall, Inc, 
Thordarson Electric Mfg. Co. 
Transformer Corp. of America, 


TRANSFORMERS, POWER: 
Dongan Elec. Mfg. Co. 
Ferranti, Ltd. 

Ganeral Radio Co. 
J:fferson Electric Co. 
National Co., Inc 


- т 
Eisl h | Bee 
olymet g. Co. 

ert e Samson Elec. Co. 


Silver-Marshall, Inc. 
Thordarson Electric Mfg. Co. 


INDEPENDENT RADIO TUBE || Weser ga O” ° Americ 


MANUFACTURERS’ TRANSFORMERS, R. OF, 
STANDARD Steer ictal, Droite. Co 


z TRANSFORMERS, STEP- 
\ Л J НҮ do the engineers of the Pence р 
* А mplion Corp. of Amer. 
foremost independent Radio К 
Ч е . TUBE MACHINERY: 
Tube den specify Eisler Electric лаје Bag. Co. 
equipment: 
B : TUBES, A.C.: 
1 Alan Mfg, Co. 
ecause they know that Eisler Auto- Аташ: Radio Co. 
matic Radio Tube Manufacturing Gable Radio Tube Co. 

" eco . " 

Machines are the result of years of Cunningham, R. T. Ine. 
e Fores adio Co. 

. Duval Tube Co. 
research; a thorough knowledge of Hr a рас. 
radio tubes and their requirements. Raytheon Mig. Co. d 

. . . i t Б 
Every machine is built to endure апа Triad Mfg. Co. ^ ^ 
render years of TUBES, RECTIFIER: 

1 Allan Mfg. Co. 
satisfactory serv- Arcturus ‘Radio Co. 
ice—embodied in Cable adio Tube Go. 

" eco " . 
each machine are Cunningham, E, T., Ine. 
| TO 
the best quality Perryman Тестен Co. 
of materials and Sylvania Products со. 

TH RTT MILLION Triad Mfg. Co. 
алои the finest work- 

As 1 TUBES, TELEVISION 
тт manship t h at See (Cella, Photoelectric.) 
| Ul human skill can 

< TUBES, VACUUM: 
produce. Allan Mfg. Co. 
Я 5 Areturus Radio we 
Are you prepared Certainly there is Cie Reli ne Go, 
to n the no better recom- Cunningham, p. T., Ine. 
5 D 1 Tub е 
T mendation. Hyvae Radio Tube Co. 
Increased Tube De Forest Radio Co. 
demand ? Perryman Electric Co. 


Raytheon Mfg. Co 
Sylvania Products Co. 
Triad Mfg. Co. 


EISLER ELECTRIC CORPORATION UNITS, SPEAKER: 


Ampliou Corp. 


Successors to Eisler Eng. Co., Inc. Best Mfg. Co. oe 
760 South Thirteenth St. Tansey Radio MES Ch: 
NEWARK, N. J Silver-Marshall, Inc.- 


Temple, Inc. 
‘Transformer Co. of Amer. 
Wright DeCoster, Inc. 
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TRANSFORMERS, FILAMENT VOLTAGE REGULATORS: 


General Electric Со. 
General Radio Co. 


| 
Jewell Elec. Inst. Co. 
Weston Elec, Instrument Corp. 
VOLTMETERS, D. C.: 
General Electrie Со 

| 


General Radio Co. 
Jewell Elec. Inst, Co. 
Weston Elec. instrument Corp. 


WASHERS: 
Aluminum Co. of America 
Scovill Mfg. Co. 
Shakeproof Lock Washer Co. 
Synthane Corp. 


WAXES, IMPREGNATING: 
Candy and Co, 


Candy and Co. | 


WAXES, SEALING: 
Candy and Со. 


WAXES, INSULATING: | 


WIRE, ANTENNA: 
Aeme Wire Co. 
Cornish Wire Co. 
Dudlo Mfg. Corp. 
National Vulcanized Fibre Co. 
Roebling, Т. A., Sona, Co. 
Rome Wire Co. 


WIRE, BARE COPPER: 
Cornish Wire Co. 
Dudlo Mfg. Corp. 
Roebling, J. A., Sons, Co. 
Rome Wire Co. 


WIRE, COTTON COVERED: 
Acme Wire Со, 
Cornish Wire Co. 
Dudlo Mfg. Corp. 
Roebling. J. A., Sons Co, 
Rome Wire Co. 


e a Watt PA mmm, 


WIRE, ENAMELED COPPER: 
Aeme Wire Co. 
Cornish Wire Co. 
Dudlo Mfg. Corp. 
Polymet Mfg. Corp. 
Roebling. J. A., Sons Co. 
Rome Wire Со, 


a^ Eos P ER 


WIRE, FILAMENT: $ 
Callite Products Co., Inc, — 
Cohn, Sigmund 
Gilby Wire Co. 
Vacuum Tube Products Co. 


WIRE, HOOK-UP; { 
Acme Wire Co. 
Cornish Wire Co. 
Dudio Mfg. Co. 
Roebling, J. A., Sons, Co. 
Rome Wire Co. 


WIRE, LITZENDRAHT; 
Cornish Wire Со. 
Dudlo Mfg. Corp. 
Roebling. J. A., Sons Co. 
Rome Wire Co. 


WIRE, MOLYBDENUM: 
Callite Products Co., Ine, 
Palatine Industrial Co., Ine, 


WIRE, PIGTAIL: 3 
Dudlo Mfg, Corp. T 


Roebling. J. A., Sons Co. 
Rome Wire Co. 


WIRE, RESISTANCE 
Gilby Wire Co. 


LU 
| 
WIRE, SILK COVERED: D 
Acme Wire Co. 0 
Cornish Wire Co. 4 
Dudlo Mfg. Corp. 2 
Roebling. J. A., Sons Co. A 
Rome Wire Co. { 


WIRE, SPAGHETTI; 
Aeme Wire Co. 


Cornish Wire Co. 
Rome Wire Co. Ч 
WIRE. TINNED COPPER: 

Dudlo Mfg. Co 


гр. 
Roebling. J. A. Sons, Co. 
Rome Wire Co. 
ZINC FOIL: 
Lehmaier, Schwartz & Co. 
Reynolds Metals Co., Inc. 
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PERMANENT MAGNETS—SILICON LAMINATIONS 
FOR EVERY PURPOSE FOR ALL RADIO TRANSFORMERS 
SINCE 
OUR PRODUCTS ARE GOOD ENOUGH TO CAUSE 
LEADING MANUFACTURERS OF THE COUNTRY TO 
BUY AND USE THEM SUCCESSFULLY 
YOU 
WILL PROFIT BY WRITING TO THE 


THOMAS & SKINNER STEEL PRODUCTS CO. 
ОЕ ле. INDIANAPOLIS, IND. 


ph] THOMAS & SKINNER STEEL 


a TI St 


OUR SERVICE 
HOLDS OLD CUSTOMERS ATTRACTS NEW CUSTOMERS 


CONDENSER TISSUES 


OF UNIFORM QUALITY 


Made of the highest grade materials 


§ 182 Cornelison Ave., Jersey City, N. J. 
| And Newark Ave., Elizabeth, N. J. 


200 Fifth Avenue PETER J. SCHWEITZER, INC. New York City 


Mills at 


[FINE 


PETEI? J. SCHWEITZER 
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DEPENDABLE CONCOURSE 


QUALITY — UNIFORMITY FILTER BY-PASS 


BN CONDENSERS 


ON 

WAXES — & — MELTABLE 

INSULATING and WEATHER- 
PROOFING COMPOUNDS 


WAXES—AII kinds. 


IMPREGNATIONS—Condensers, Coils, Rubber- 
Covered and Weather-Proofed Wire, Telephone 
and Electrical Cables, Etc. 


SEALING COMPOUNDS—Coils, Condensers, 
Batteries (Wet & Dry), Pot Heads, Cables, Wir- 
ing Devices and Specials. 


FINISHING—AI grades of Weather Proof and 
Rubber-Covered Wire. 


SPECIAL COMPOUNDS 


MADE 
ACCURATELY 
TO 


MANUFACTURERS’ 
SPECIFICATIONS 


Bring your condenser problems to us 
and 
be assured of a correct solution 


| CONCOURSE ELECTRIC CO. 
294 E. 137th St., New York City 


2515 W. 35th St., 
Chicago, Ill. 


"For over 35 yrs." 
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*. “ROUND ROBIN” 


PAN `] 
o | " 


Group 
Subscription 
Rate 


(The subscription 
rate for individual 
subscribers is $2.00 a 
year.) 


Will you not cooper- 
ate with us by classify- 
ing subscriptions sent in 
as follows: 


(M) Manufacturer 


teroase Ohock '"M' 11 yuu are an execu. 
tive, purchasing agent. production mana: 
ger, servie" manager, plant superintendent 
or foreman. 


(E) Engineer 

(T) Technician. 
(S) Service Man 
(D) Distributor or 


Dealer 
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Type 20 Terminal 


U. S. PATENTS 1,419,564; 
1,604,122; 1,697,954 


OTHER PATENTS PENDING 


FOREIGN PATENTS | 
| 


$НАКЕРВООЕ 
Lock Washer Company 


{ Division of Illinois Tool Works } 


2509 North Keeler Avenue Chicago, Illinois 


Free Shop Test Samples 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chicago, 111. 

Please send me samples of 
[Г] Shakeproof Lock Washers to fit bolt size 
[] Shakeproof Locking Terminals, size 
Firm Name — 
Address. Town State 
By 


| 


TU 


PANDA DA) 


ШП 


Between You and 


High Costs 


HEN costs menace profits— 

call on the Kester line of Flux- 
Core Solders. In the Kester line, is a 
solder for every purpose, with the flux 
right in the core of the solder—simpli- 
fies the operation—saves both time 
and money. 


Behind Kester Solder is our Research 
and Experimental Department — at 
your service to help you choose the 
best flux core solder for your partic- 
ular operation. Write us today. No 
obligation. 


KESTER SOLDER COMPANY 


Formerly CHICAGO. SOLDER COMPANY Established 1899 
4224 Wrightwood Avenue, Chicago, lll. 


KESTER SOLDER 


ee 
WirLIAMs Press, INC., NEW YOrK—ALBANY 
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Build Your 1929 Receiver 
with Approved Parts 


PRODUCTS 


A Complete Selection of Audio and 
Power Parts and Units 


This year a new combination of Power 
and Tone Reality is available to the aver- 
age radio owner at somewhat less cost 
than heretofore possible. This big new 
market of owners is attained by the intro- 
duction of the new UX 245 Tube and the 
accompanying Dongan Power Parts, all 
designed to coordinate with the remark- 


able tube. 
Че шше о of the new A radio receiver built around this power 
types Torace with Ый 245 tube and the Dongan Power Parts listed 
here will satisfy the demands of a fan 
No. 994 Power Amplifier Trans- | ublic for the finest quality of radio re- 
former «caccia онан n $12.00 р x 2 l y l 
ception—at comparatively low cost. 
No. 2189 Push Pull Output Trans- р К 
оос So Using No. 994 Power Amplifier Trans- 
No. 2142 Push Pull Input Trans- former, either No. 2189 and No. 2142 or 
Former: eivai eese pini Mom fara $ 4.50 
| No. 3107 and No. 2158, plus D-946 and 
No. 3107 Straight Output Trans- s М 
former а-аа аео mens $12.00 No. 5554 the entire cost of Power Parts is 
No. 2158 Audio Transformer..... $ 4.50 $62.00. 
Twe rod rn Windings 02) 
it А Б . . 
She for Magnetic type and the Send check or money order for immediate 
сосе руп P UE delivery Complete information on 
D-946 Standard Condenser Unit..$22.50 
This Condenser Unit is also de- request. 
signed especially for use with 
No. 994 Transformer for Power TE 
Amplification. See the Dongan Parts Exhibit 
No. Double Choke, i 
E ET at the R.M.A. Show 
These Dongan Parts are avail- 
able now. Equip your Peer 
е ш ne hae EST Radio's Set Manufacturers and Custom Build- 
greatest advancements. ers are invited to use the services of 


For Push Pull Radi d Ph the Dongan Laboratories in planning 

or us u adio an ono- H : H 

graph Amplifier No. 2124 Trans- their production. Prices quoted on re- 
fotmeE ее жж е аа аала е $ 6.00 quest. 


DONGAN ELECTRIC MANUFACTURING COMPANY 
2995-3001 Franklin St., 
DETROIT, MICHIGAN 
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Peerless Dynamic Speaker and Bakelite Laminated Armatures, made by United Reproducers Corp. Rochester, N. Y. 


Peerless found Bakelite Laminated superior 


for Dynamic Speaker Armatures 


When other insulation materials 
proved unsatisfactory for dynamic 
speaker armatures, Bakelite Lami- 
nated was tried and found a com- 
plete success. The armature parts 
are short sections of black Bake- 
lite Laminated tubing, accurately 
machined to the exact dimensions 
and form required. 


In addition to possessing the ex- 
cellent electrical properties ге- 
quired in radio reproducing equip- 
ment, Bakelite Laminated is ex- 
ceptionally tough, strong and dur- 


able. It will not deteriorate in any 
climate and does not shrink or 
swell, nor split or crumble. 


Bakelite Laminated has been 
adopted throughout the radio in- 
dustry, for the insulation of hun- 
dreds of different parts of receivers 
and speakers, because it is a stand- 
ardized material possessing defi- 
nitely known properties. 


Sheets, tubes and rods of Bakelite 
Laminated, in a wide range of 
sizes, may be purchased under any 
of the following trade-names: 


BRO T HENOUTE- Smee FoRMIcR Micarta Textolite Dilecto 


Write for our Booklet 38L, which describes Bakelite Laminated 
BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 


BAKELITE CORP. OF CANADA, LTD. 


BAK 


REGISTERED 


Chicago Office: 635 W. 22nd Street 


163 Dufferin St., Toronto, Ontario, Canada 


LITE 


U. 8. РАТ. OFF, 
ÁX 


"The registered Trade Mark and Symbol shown above may be used only on products made from matenals 


manufactured by Bakelite Corporation Under the capital "B" is the numen 


са! sign for infinity. or unlimited 


quantity it symbolizes the infinite number of present and future uses of Bakelite Corporation's products.” 
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A THOUSAND USES 


